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ABSTRACT 

A Kalman filter with assumed linear system dynamics was 
derived from a spherical coordinate state vector and applied 
to a fire control system tracking environment. Two models 
of target dynamics were developed: a constant -velocity 

model and a correlated random acceleration model. The 
predicted position performance of the filters derived from 
the two basic models was optimized using Monte Carlo methods 
against a set of test trajectories that include constant- 
velocity maneuvering target profiles. The results of the 
Monte Carlo simulation of these filters are compared with the 
results obtained from a filter derived from a Cartesian 
Coordinate state vector. Switch-on-range adaptive filters 
were developed from the two basic models and evaluated by 
Monte Carlo methods. The results of the simulations of the 
adaptive filters with the two different state vectors are 
compared . 
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I. INTRODUCTION 



A. AN ALTERNATIVE TO NONLINEAR ESTIMATION IN GUN FIRE 

CONTROL SYSTEMS 

The increased performance characteristics of modern 
aircraft and missiles has made apparent the need for more 
effective fire control systems. With the introduction of 
digital fire control computers, Kalman filtering tech- 
niques offer an attractive means of improving the effective- 
ness of a fire control system. Indeed, several recent 
studies conducted at the Naval Postgraduate School [Refs. 

1-6] have specifically addressed the application of Kalman 
filtering techniques to fire control systems. It is 
interesting to note that the references cited above all have 
one distinctive feature in common; they use Cartesian 
Coordinate state vectors. A Cartesian Coordinate state 
vector offers the attraction of linear plant dynamics for a 
cons tant- velocity target but has the disadvantage of non- 
linear measurement equations when used in a fire control 
system that measures the target's position in spherical 
coordinates. One possible solution to the nonlinear measure- 
ment problem is to process the sensor measurements through 
a prefilter as in Figure 1. The output of the sensor 
consists of noise corrupted measurements of the target's 
position in spherical coordinates 
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Fig. 1. FIRE CONTROL SYSTEM SIMPLIFIED BLOCK DIAGRAM 



( 1 . 1 ) 



Sl (K) = r (K) + ni (K) 

s 2 (K) = 4> (K) + n 2 (K) 

s 3 (K) = e (K) + n 3 (K) 

which serve as inputs to the prefilter. The appropriate 
coordinate transformation equations from Figure 2 are 

x(K) = r (K) sin<j> (K)cos0 (K) 

y(K) = r (K)cos(J) (K)cos0 (K) (1.2) 

z (K) = r (K) s in0 (K) 

where it has been shown [Ref. 3] that v(K) , the measurement 
noise process presented to the tracking filter is a non- 
linear, position-dependent function of the variances of 
the range, bearing, and elevation errors. Clearly then, the 
measurements become correlated in the coordinate conversion 
process. Full implementation of such a filtering scheme 
could conceivably involve much on-line computation since 
the statistics for v(K) are no longer stationary. Another 
distinct disadvantage of the prefiltering method lies in 
the errors generated due to the added finite precision 
arithmetic of the coordinate conversion process. Such 
errors may be qualitatively described as a noise process 
whose statistical properties are difficult at best to 
identify. An excellent treatment of this specific topic is 
found in Gelb [Ref. 7], 



14 




15 



Fig. 2. THE SPHERICAL COORDINATE SYSTEM 



Another approach to the nonlinear measurement process 
is to linearize the measurement equations about some 
reference or nominal trajectory. Unfortunately, such an 
approach is usually accomplished by the implementation of 

an extended or iterative extended Kalman filter with the 

/ 

attendant increase in on-line computing requirements. 

Consider the filtering problem with a spherical 
coordinate state vector 

x (K) = [r,r,r,<f>,<J>,i,6 ,6 ,0] T (1.4) 

Such a state vector has the advantage of linear measurement 
equations eliminating the correlation and position dependence 
of the measurement noise process. The disadvantage of a 
spherical state vector lies in the coupled and nonlinear 
system-target-dynamics, even for a cons tant- velocity target. 
Once again, the implementation of this filter would normally 
be with an extended or iterative extended Kalman filter. 

This thesis proposes a filter having a spherical coordinate 
state vector with assumed linear system dynamics. In view 
of the fact that any system model is an approximation to a 
physical system, this seems to be a reasonable assumption. 
Implementation of this would be a great deal simpler than the 
previously mentioned filters. A filter designed on this 
basis would then of necessity be sub-optimal. However, 
given acceptable performance, the sub-optimal filter might 
be preferred to the optimal nonlinear filter. Faced then, 



16 



with a sub-optimal filter due to modeling inaccuracies, 
a technique must be found to compensate for the unmodeled 
nonlinear properties of the system. Jazwinski [Ref. 8] has 
proposed two methods for the compensation of inaccurate 
a priori knowledge of the system. The first involves a 
fictitious noise input to the system, while the second 
overweights the most recent data. The net result of either 
method is an increase in the filter bandwidth, making the 
filter more responsive to system transients but increasing 
its sensitivity to the measurement noise process. The 
fictitious noise input method was chosen as the most promis- 
ing and was used in this thesis. So that some quantifiable 
measure of the feasibility of these filters is possible, 
this thesis paralleled Parr's work [Ref. 4] and comparisons 
are made with his results. 



B. LINEAR FILTERING THEORY 

The system studied in this thesis is composed of a 
target and a sensor which gives noise -corrupted measure- 
ments of the target's position in spherical coordinates. 
The system may be approximated by the linear difference 
equations 



x (K+l) = <KK+l,K)x(K) + r(K)w(K) 
z(K) = H(K)x(K) + v (K) 



(1.5) 



The statistics assumed for the stochastic processes w(K) 
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and v(K) are 



E [w (K) ] = E [v (K) ] = 0 for all K (1.6) 

E[vCk)v T (j) = R(K)6 kj (1.7) 

E [w(k)w T (j ) = Q CK) 6 k j (1.8) 

E [w (K) v T (K) ] = E [v(K)w T (K) ] = 0 for all K (1.9) 

E [w (K)x T (0) ] = E [x (0) w T (K) ] = 0 for all K (1.10) 

E[v(K)x T ( 0)] = E [x (0) v T (K) ] = 0 for all K (1.11) 

The linear, discrete Kalman filter is characterized by the 
difference equations 

x (K/K) = x (K/K-l) + G (K) [z (K) - H(K)x(K/K-l) ] (1.12) 

with the one-step prediction given by 

x (K/K- 1) = $(K,K-l)x(K-l/K-l) (1.13) 

The Kalman Gain matrix, G(K), is found by solving the 
following equations 

G(K) = P(K/K-1)H T (K) [H(K)P(K/K-1)H T (K) + R(K) ] " 1 (1.14) 

P (K/K) = [I - G (K)H (K) ] P (K/K-l) (1.15) 

P (K+l/K) = £(K+l,K)P(K/K)cf> T (K+l ,K) + 

(1.16) 

r(K)Q(K)r T (K) 

To start the gain calculations, the matrix P(K/K-1) must 
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be initialized. Taking the standard approach, P(0/-1) 
is given by 

P (0/ - 1) = E [ (x (0) - x 0 )(x(0) - x q ) T ] (1.17) 

where 

E[x(0)] = x Q (1.18) 

An unbiased estimator is obtained if the filter is started 
by setting 



x (0/-1) = x Q (1.19) 



( 
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II. DEVELOPMENT OF THE FILTER MODELS 



A. CONSTANT -VELOCITY (l/S 2 ) MODEL 



The first filter tested was based on a dynamic system 
model that assumes linear cons tant- velocity target motion 
in each of three coordinate directions. 

The state transition matrix <f>(K+l,K) and the random 
forcing input distribution matrix T(K) are 



H K+1,K) 



and 



r(K) 



1 T 
0 1 
0 0 
0 0 
0 0 
0 0 



0 0 

0 0 

1 T 

0 1 

0 0 

0 0 



0 0 

0 0 

0 0 

0 0 

1 T 

0 1 




where T is the sampling period. 



( 2 . 1 ) 



( 2 . 2 ) 
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Since the state vector is expressed in spherical 
coordinates, the measurement process is linear and is given 
by 

z(K) - H(K)x(K) + v (K) (2.3) 



The measurement noise processes for the individual 
coordinate directions are assumed to be independent 
processes. The covariance of measurement noise matrix 
R(K) is diagonal and is given by 



R(K) = 




(2.4) 



Because of its simplicity the constant- velocity model 
cannot realistically be expected to perform well against 
all types of target trajectories and may not perform accep- 
tably against maneuvering targets. The performance of the 
constant-velocity model filter can be improved by the use of 
the system random input covariance matrix Q(K). Indeed, 
one of the functions of the Q(K) matrix is to compensate 
for the inadequacies of a simplified model, and for this 
specific thesis, Q(K) can also partially account for the 
system nonlinearities not explicitly included in the 
system model. The subject of the sensitivity of the 
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filter's N-step prediction performance to the Q(K) matrix 
forms the basis for the simulations of Chapter III. 

Initialization of the filter requires a priori knowledge 
of the statistics of the system initial conditions so that 
the gain calculations may be started. For any fixed coordi- 
nate system, it is reasonable to consider the mean of all 
possible system initial conditions as zero or 

E[x(0)] = x Q = 0 (2.5) 

It has been shown [Refs. 7 and S] that under proper 
initialization, the filter will remain unbiased for 
K >_ 0 , i . e . , 

E [e (K/K) ] = 0 for all K (2.6) 

A# 

where 

e (K/K) = x (K/K) - x(K) (2.7) 

The unbiased condition is satisfied if 

x (0/- 1) = x Q (2.8) 

Initialization of the covariance of estimation error 
matrix requires a somewhat different approach. Following 
Parr [Ref. 4] it is quantitatively shown that if the 
diagonal elements of the initial covariance of estimation 
error matrix are made very large, the net effect is that 
the first position estimate is made identically equal to 
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the first system measurement. In this manner the system 
is forced into tracking the target rapidly. For all simu- 
lations conducted then, it was assumed that 



B. CORRELATED RANDOM ACCELERATION MODEL 

The cons tant-velocity model discussed in the previous 
section views any target maneuvers as small perturbations 
about a nominal, constant- velocity trajectory. This tacitly 
assumes that any target maneuvers are uncorrelated in time, 
or from one measurement to the next. Target maneuvers will 
generally take place over a period of n measurements and the 
magnitude of n is dependent on the level of the target's 
maneuver, i.e., for a slow turn n is relatively large 
whereas for an evasive type maneuver n is smaller. The 
fact that the accelerations occur over a finite period of 
time correlates the target's accelerations (maneuvers) in 
time. One approach to modeling the effects of time- 
correlated target maneuvers is to use a cons tant -velocity 
plant driven by correlated noise obtained from a low-pass 
filter of the form 
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PC0/-1) 



(2.9) 




( 2 . 10 ) 
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driven by white noise. The constant a is interpreted as 
the time constant or degree of time correlation of the 
target's maneuver. 

For one dimension, the overall model transfer function 
is 

T (s) = (2.11) 

s z (s + a) 

as depicted in Figure 3. 

For the three-dimensional case, the filter is ninth 
order and has the state vector 

x(K) = [r,r,r,4>,<j),i,e ,6 ,0] T (2.12) 

The correlated random acceleration model is discussed in 
detail by McKinley [Ref. 5] and Singer [Ref. 10] . From the 
cited references, the (3 x 3) state transition matrix 

~^(T) and the (3 x 1) random forcing input vector (T) 
are for the single dimension with assumed linear system 
dynamics 



1.0 


T 


1 - L _ (1 

a 2 u 


-aT. 
- e ) 








a 






0.0 


1.0 


i a 

a v 


- e" aT ) 


(2.13) 


0.0 


0.0 




e" aT 
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Fig. 3. CONSTANT -VELOCITY PLANT DRIVEN BY CORRELATED NOISE 



c 

and 



£i (T) = 




T 

a 







(1 




(2.14) 



For the ninth-order filter the state transition matrix 
<f>(K+l,K) is formed by 



.$(K+1,K) = 



$ r (T) 2 0 

0 $ b (T) 0 

2 2 2e ct) 



(2.15) 



where <J> r (T), <J>g(T), and <J)^(T) are individually given by 
<j>^ (T) in Equation (2.13). In a similar manner, for the 
ninth-order filter the three-dimensional system matrix 
T (K) is given by 



£(K) = 



Er (T) 2 2 

2 Eb ct) 2 

2 2 Ee ( t) 



(2.16) 



where r (T) , rg(T),'r E (T) are individually given by F^(T) 
in Equation (2.14). 
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The covariance of measurement noise matrix R(K) is the 
same as given in the preceding section by Equation (2.4). 
Initialization of the filter is carried out in exactly the 
same fashion as described in the previous section by 
Equations (2.5), (2.8), and (2.9). As in the preceding 
section, Q(K), the covariance of the random forcing input 
white noise process presented to the coloring filter, was 
used to compensate for the unmodeled dynamic nonlinearities. 
The sensitivity of the filter's N-step prediction perfor- 
mance to the Q(K) matrix selected is treated in 
Chapter III. 

In the interest of saving computer time, the correlated 
random acceleration model was tested using a single value 
for a, the maneuver time constant. Since Parr [Ref. 4] 
reported that the best overall performance in his simula- 
tions was obtained from a value of a = 0.5, that value was 
used in the study of this model. Additionally, the maneuver 
time constant a, was fixed at the same value for each of 
the three coordinate directions, though this constraint 
need not necessarily be imposed on the system. 
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III. RESULTS OF THE MONTE CARLO SIMULATION 



OF THE PROPOSED LINEAR FILTERS 

A. EXPERIMENTAL PROCEDURE 

Monte Carlo simulation techniques were used in the 
optimization and testing of the filters developed in 
Chapter II. A listing and description of the FORTRAN 
program used is given in Appendix A. All results are the 
products of 100-member ensemble simulations. Test trajec- 
tories 1-8 were used in the optimization and testing process 
and Appendix B gives a description of the profile for each 
trajectory. The profiles of trajectories 1, 2, 3, and 4 are 
identical to the short-range constant -velocity , short-range 
maneuvering, long-range constant-velocity, and long-range 
maneuvering profiles, respectively, used by Parr [Ref. 4], 
Trajectories 5-8 were included to examine the filter's 
performance against more severe target maneuvers. 

The elements of R(K) , the covariance of measurement 
noise process matrix, were fixed for all simulations at 

o R = 3.0 yds . 

o B = 0.01722 Deg. (3.1) 

= 0.01722 Deg. 

The values given in Equation (3.1) are those used by Parr 
[Ref. 4] and are used in this thesis in an attempt to 
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duplicate Parr's testing environment, and minimize procedural 
discrepancies . 

The performance evaluation of the filters developed in 
Chapter II is based on their N-step prediction or position- 
state prediction accuracy. A detailed description of the 
method used in the determination of the error in the 
predicted position is given in Appendix C. The results 
presented in this chapter are the percentages of "hits" 
and "scares" computed over the entire ensemble. A "hit" 
is defined as an error in the predicted position of less 
than eight yards, while a "scare" is defined as an error 
in the predicted position of less than 16 yards, but greater 
than eight yards. 

Initialization of each filter simulated was identical 
in all trials and is described in Chapter II by Equations 
(2.5) , (2.8) , and (2.9) . 

The elements of the covariance of the random forcing 
input matrix Q(K) were determined by a two-dimensional 
optimization search. The assumption of linear uncoupled 
dynamics eliminates any spatial correlation, resulting in 
a diagonal Q(K) matrix of the form 



Q(K) 



q r o o 
0 0 



• 0 



0 




(3.2) 
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If the system dynamics were truly linear, then the diagonal 
elements of (3.2) would represent the variances of the 
random forcing input to the system. However, since Q(K) 
is also used to compensate for inaccuracies in the system 
model, q r> q^ and q^ must be adjusted accordingly. To 
simplify the optimization process for both models, q^ and q^ 
were constrained to be equal throughout. The two-dimensional 
search optimized the filter's position-state prediction 
accuracy as a function of two variables, q^ and the pair 

q B = q E' 

In the case of the cons tant-velocity model, the elements 
of the matrix Q(K) serve as a means by which the bandwidth 
of the filter is increased to ensure that the filter will 
respond to target accelerations. This, of course, is in 
addition to compensation for the unmodeled nonlinearities of 
the system dynamics. Because of the dual role played by the 
matrix Q(K) , a brute force search was done to determine the 
elements of Q(K) that gave the best position- state prediction 
performance. In a similar manner, for the filter based on 
the correlated random acceleration model , the bandwidth 
must be increased to permit sufficient response to targets 
exhibiting non-zero acceleration rates. Here again brute 
force search techniques were used to determine the Q (K ) 
matrix that gave the best position prediction performance. 

For both models, once the optimum Q(K) matrix was 
identified for a specific trajectory, that particular 



30 



filter configuration was tested against the remaining 
trajectories. The net result being that each optimized 
filter was tested against seven additional trajectories to 
ensure that the optimum Q(K) had been found, and to deter- 
mine the effect of using a Q(K) selected for a track of 
one type against targets having different maneuvering 
characteristics . 

B. SIMULATION RESULTS FOR THE CONSTANT-VELOCITY (L/S 2 ) MODEL 

The results presented in this section are for the opti- 
mized filter configurations. The term "Filter 1" denotes 
the filter with the specific Q(K) matrix that gave the best 
position prediction performance against trajectory 1. Thus, 
the simulation results for eight filters, or more precisely, 
eight filter configurations are presented. 

As pointed out in the preceding section, the assumption 
of linear uncoupled dynamics results in the diagonal Q(K) 
matrix given by Equation (3.2). Table I gives the diagonal 
elements of the Q(K) matrix that provided the best position 
prediction performance for each test trajectory. The rela- 
tive magnitude of the diagonal elements for the optimal 
filters are as expected. That is to say, the elements of Q(K) 
for the non-maneuvering trajectories (1, 3, 7, 8) are lower 
in magnitude than those for the maneuvering trajectories 
(2, 4, 5, 6). Similarly, the elements of Q (K) for the long- 
range maneuvering trajectories are lower in magnitude than 
those for the short-range maneuvering trajectories. Similar 
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Table I 



DIAGONAL ELEMENTS OF THE OPTIMAL Q(K) MATRICES 
FOR THE CONSTANT-VELOCITY (l/S 2 ) MODEL 



FILTER 



l ll 



2 2 



l 33 



1.00 x 10 



-6 



8.58 x 10 



-9 



8.58 x 10 



0.05 



0.1153 



0.1153 



1.00 x 10' 6 1.13 x 10" 10 1.13 x 10' 10 



0.025 



0.006553 



0.006553 



0.0075 



0.1372 



0.1372 



1.00 x 10" 4 5.55 x 10" 7 5.55 x 10“ 7 



0.01 



3.37 x 10" 7 3.37 x 10~ 7 



8 . 0.005 



1.66 x 10" 7 1.66 x 10" 7 
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observations may be made for the moderate level maneuvers 
as opposed to the evasive level maneuvers. Note that the 
elements of Q(K) for the long-range evasive maneuver profile 
(trajectory 6) are smaller than those for the long-range 
moderate level maneuver profile (trajectory 4). This appears 
to be a reasonable phenomenon in light of the fact that 
overweighting the estimates for a faster more highly maneu- 
vering target at long range could result in larger errors 
in the predicted position. It follows then that the band- 
width of the optimal filter for the long-range evasive 
maneuver should be somewhat smaller than the bandwidth for 
the moderate level maneuver at long range. 

Table II gives the simulation results for the optimal 
filter configurations as well as for each optimal filter 
configuration against the other trajectories. The results 
shown are not surprising in that for a specific trajectory, 
the optimal filter configuration gave the best results. In 
a few isolated cases, other filter configurations gave 
results that approach those for the optimal configuration. 
Though this was not expected, the differences are not con- 
sidered small enough to justify any additional effort in 
the optimization process. 

Table III compares the hit/scare percentages from the 
simulations of the two models using the two different state 
vectors. The results for the spherical coordinate state 
vector represent the optimal performance against a specific 
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COMPARISON OF RESULTS FOR THE SPHERICAL AND CARTESIAN COORDINATE 
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trajectory. The results tabulated for the Cartesian 
coordinate state vector are the best of the results reported 
by Parr [Ref. 4] . 

Tables IV and V show the tracking performance of each 
optimal filter against its specific trajectory. For 
example, the tracking performance of filter 1 against tra- 
jectory 1 is given, and so on. The tabulated data represent 
the means of estimation error, defined by Equation (2.7), time 
averaged over the entire trajectory, and the RMS value of the 
deviation of the means of estimation error about their time 
average . 

C. SIMULATION RESULTS FOR THE CORRELATED RANDOM 

ACCELERATION MODEL 

The results presented in this section are for the optimized 
filter configurations. Since the optimization search for the 
ninth-order filter required a great deal more computer time, 
this model was only optimized against trajectories 1-3. As 
in the preceding section, the term "Filter 1A" denotes the 
filter with the specific Q(K) matrix that gave the best 
position prediction performance against trajectory 1. 

The tabulated data of Table VI gives the elements of 
the Q(K) matrices that provided the optimum performance 
against each test trajectory. The data appear to be con- 
sistent within the tracking environments presented to the 
filter. Notice that in each configuration the elements of 
the optimum Q(K) matrices for the correlated random 
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Table VI 



DIAGONAL ELEMENTS OF THE OPTIMIZED 
Q(K) MATRICES FOR THE CORRELATED 
RANDOM ACCELERATION MODEL FILTERS 



FILTER 


q ll 


q 22 


q 33 


1A 


l.OOxlO' 7 


5 . 00x1 0" 9 


5 . 00x10 


2k 


0.100 


14.599 


14.599 


3A 


l.OOxlO -3 


1 . 46x1 0" 7 


1.46x10 
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acceleration model are larger in magnitude than those for 
the corresponding entries of the cons tant-velocity model. 

This seems reasonable because this filter is required to 
respond to a transient (due to the non-zero acceleration 
rate) that is expected to be smaller in magnitude than the 
transient encountered by the cons tant-velocity model filter. 
For this reason the bandwidth of this filter must be in- 
creased to ensure sufficient response to the non-zero 
acceleration rates. During the optimization search, it was 
observed that, with one exception, this filter model is 
extremely sensitive to variations of elements q ^2 and Q 33 
corresponding to acceleration rates normal to the Line-of- 
Sight. This is to be expected, since such accelerations 
cause the greatest displacement from the nominal trajectory 
adding a source for potentially large errors in the pre- 
dicted position. The single exception noted was for tra- 
jectory 1 . In this specific case the filter was surprisingly 
insensitive to variations in the elements of the Q(K) matrix, 

and its predicted position response was fairly flat over a 

- 1 1 - 7 

four-decade range (10 - 10 ) . The elements reported 

for Filter 1A are therefore somewhat arbitrary, lying in 
the center of the flat region. Values for the pair q 22 = Q 33 
above and below this region produced inferior results. A 
refined search grid in the flat region failed to produce 
any significant change in the results reported for 
Filter 1 A. 
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Table VII gives the simulation results for each optimal 
filter configuration and for each optimal filter configuration 
against the two remaining trajectories. Table VIII compares 
the hit/scare percentages from the simulations of the models 
using the two different state vectors. The data presented 
for the spherical coordinate state vector represent the 
optimum performance for the trajectories considered. The 
results reported for the Cartesian Coordinate state vector 
model represent the best of the results reported by Parr 
[Ref. 4]. Tables IX through XI show the tracking per- 
formance for each optimal filter configuration against its 
specific trajectory. The results shown are the time- 
averaged means of estimation error and the RMS value of the 
deviation of the means of estimation error from their 
time average. 
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SIMULATION RESULTS FOR THE OPTIMIZED 
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Table IX 



POSITION ESTIMATION PERFORMANCE OF THE OPTIMIZED 
CORRELATED RANDOM ACCELERATION MODEL FILTERS 







FILTER 




PARAMETER 


1A 


2k 


3A 


e r (yds) 


5 . 8 7x10 " 2 


0.111 


1 . 06x10" 2 


a- (yds) 
e r 


0.125 


0.289 


0.135 


(deg) 


-5.45xl0' 5 


6 . 59x10" 5 


2 . S5xl0" 4 


(deg) 

4> 


7 . 55x10" 4 


2.37xl0' 3 


8 . 23xl0~ 4 


e Q (deg) 


1 . 48x10" 4 


2 . 41x10* 4 


1.94xl0' 4 


o- (deg) 


7 . 43x10" 4 


1 .40x10" 3 


7. 34xl0" 4 
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Table X 



RATE ESTIMATION PERFORMANCE OF THE OPTIMIZED 
CORRELATED RANDOM ACCELERATION MODEL FILTERS 







filter 




PARAMETER 


1A 


2k 


3 A 


(y/s) 


3.77 


3.83 


3.78 


<*e. (y/s) 
r 


29.71 


29.70 


29.70 


% (d/s) 


2.20xl0" 4 


1.64x10 ^ 


5 . 06xl0~ 3 


. (d/s) 
<f> 


1 . 76xl0~ 3 


0.109 


1 . 39x10 " 2 


(d/s) 


- 1 . 58xl0~ 4 


-1 . 50xl0 -4 


1 . 63xl0~ 3 


a e- (d/s) 

e e 


3 . 31x10 ~ 3 


8 . 14x10" 3 


2 . 67xl0~ 3 
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Table XI 



ACCELERATION ESTIMATION PERFORMANCE OF THE OPTIMIZED 
CORRELATED RANDOM ACCELERATION MODEL FILTERS 







FILTER 




PARAMETER 


1A 


2A 


3A 


e" Cy/s 2 ) 


-0.546 


-0.549 


-0.526 


cr- (y/s 2 ) 
r 


3.32 


3.39 


3.17 


e" (d/s 2 ) 


- 4 . 35xl0~ 4 


1 . 8 2x10" 2 


-1.12xl0' 3 


a- (d/s 2 ) 

e< t> 


2 . 68x10" 3 


0.31 


1 . 39xl0~ 2 


(d/s 2 ) 


- 9 . 70x10" 4 


0.49 


5 . 39xl0 -4 


o-..(d/s 2 ) 


1.52xl0' 3 


0.10 


2 . 67xl0~ 3 



47 



IV. ADAPTIVE FILTER TMn 



A. THE ADAPTIVE BANDWIDTH FILTER 

A single fixed-parameter filter configuration cannot 
realistically be expected to perform well against all 
trajectory profiles likely to be encountered. One way of 
approaching this problem is to use a filter that adapts 
its characteristics to a changing tracking environment, 
e.g., a target maneuver is detected. The design problem 
now becomes two-fold; under what circumstances, or when, 
should the filter's characteristics be changed and by how 



much should the filter be changed? Price and Brown [Ref. 
11] discuss some interesting approaches to the design of 

adaptive filters; unfortunately their complexity is beyond 
the defined scope of this thesis. 

The single method to be considered here will be a 
simple switch-on-range scheme. The motivation for such a 
scheme lies in the simplicity of its implementation. 
Additionally, Parr reported [Ref. 4] that of the methods 
he investigated, the switch-on- range method provided the 
best overall performance in his simulations. When filter 
tracking is initiated, a low Q (K) gain schedule (corre- 
sponding to a narrow bandwidth filter) is used to provide 
the optimum performance against long-range targets. When 
the target's measured range reaches a predetermined 
switching point, the filter switches to a high Q(K) gain 
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schedule (corresponding to a wideband filter) for the 
short-range tracking situation. 

Both filter models developed in Chapter II are simulated 
in a switch-on-range adaptive mode of operation. Again, 
to duplicate Parr's testing environment, a switching range 
of 3333.33 yards is used, and the filters are tested 
against trajectories 9 - 14. The profiles for trajectories 
9-14 are identical to Parr's trajectories 1-6. The 
results reported for the adaptive simulations are the pro- 
ducts of 80-member ensemble Monte Carlo simulations. For 
the simulations of the constant-velocity model, the low 
Q(K) gain schedule used was that from Filter 3. The data 
in Table II show that Filter 3 gave the best overall per- 
formance against the long-range trajectories treated in 
Chapter III. Similar considerations yield Filter 4 as 
the source for the high Q(K) gain schedule for the short- 
range tracking environment. When filter tracking is 
initiated, the Kalman gains used are those for Filter 3. 

When the target's measured range becomes less than or equal 
to the switching range of 3333.33 yards, the Kalman gain 
schedule is reset to the steady-state gain values obtained 
from the gain schedule for Filter 4. Similar consideration 
of the data presented in Table VII gives Filter 2A as the 
source of the high Q(K) gain schedule while Filter 3A 
provides the low Q(K) gain schedule. As in the above 
simulation, the low Q(K) gain schedule is used until the 
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switching range (3333.33 yards) is reached. At that point, 
the Kalman gain schedule is reset to the steady-state 
gain values from gain schedule for Filter 2A. Initializa- 
tion of the filters was the same for all simulations con- 
ducted and is described by Equations (2.5), (2.8), and 
(2.9). The statistics assumed in all simulations for the 
measurement noise process v(K) are given by Equations (1.6) 
and (3.1) . 

B. SIMULATION RESULTS FOR THE CONSTANT- VELOCITY MODEL 

SWITCH- ON- RANGE ADAPTIVE FILTER 

The constant-velocity model filter was tested in a 
switch-on-range adaptive mode of operation against trajec- 
tories 9 - 14. Table XII shows the filter's position pre- 
diction accuracy results. The data tabulated in Table XIII 
compare the results for the adaptive simulations of the 
models using the two different state vectors. Tables 
XIV and XV show the tracking performance of the filter in 
the adaptive mode. As in Chapter III the tabulated data 
represent the time -averaged means of estimation error and 
the RMS value of the deviation of the means of estimation 
error from their time average. 

C. SIMULATION RESULTS FOR THE CORRELATED RANDOM 

ACCELERATION MODEL SWITCH- ON- RANGE ADAPTIVE FILTER 

The correlated random acceleration model was also 
tested in an adaptive mode of operation against trajectories 
9-14. Table XVI shows this filter's position prediction 
performance results. Tables XVII - XIX show the filter's 
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Table XII 



SWITCH -ON -RANGE ADAPTIVE FILTER SIMULATION 
FOR THE CONSTANT-VELOCITY MODEL 



TRAJECTORY 


%HIT 


% SCARE 


9 


90.58 


5.55 


10 


60.57 


12.98 


11 


71.58 


11.39 


12 


63.95 


15.45 


13 


67.37 


9.98 


14 


74.67 


9.65 
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Table XIII 



COMPARISON OF RESULTS FOR THE SPHERICAL AND 
CARTESIAN COORDINATE STATE VECTOR CONSTANT- 
VELOCITY MODEL SWITCH -ON -RANGE ADAPTIVE 

FILTERS 



STATE VECTOR 



TRAJECTORY 


SPHERICAL 


CARTESIAN 




%HIT 


SSCARE 


%HIT 


% SCARE 


9 


90.58 


5.55 


81.80 


11.60 


10 


60.57 


12.98 


47.20 


10.60 


11 


71.58 


11.39 


60.10 


14.20 


12 


63.95 


15.45 


52.30 


13.40 


13 


67.37 


9.98 


60.20 


15.00 


14 


74.67 


9.67 


54.70 


13.10 
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tracking performance in the adaptive mode. As in the pre- 
ceding section, the tabulated data represent the time- 
averaged means of estimation error and the RMS value of the 
deviation of the means of estimation error from their time 



average . 



Table XVI 



SWITCH- ON- RANGE ADAPTIVE FILTER SIMULATION 
FOR THE CORRELATED RANDOM ACCELERATION MODEL 

TRAJECTORY %hit %scare 

9 62.27 10.85 

10 46.72 15.20 

11 60.46 10.76 

12 53.34 13.06 

13 56.67 9.36 

14 56.08 11.23 
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V. SUMMARY AND CONCLUSIONS 



A. SUMMARY OF TEST RESULTS 

1 . Summary of Simulation Results for the Two Models 
The results presented in Chapter III show that 
against non-maneuvering target profiles the optimized 
constant- velocity models provided superior prediction 
performance. When the bandwidth of the filter is increased, 
adequate position prediction performance against maneuvering 
targets is obtained but at the expense of performance 
degradation against the non-maneuvering profiles. The 
optimized correlated random acceleration model showed 
only a slight improvement against the maneuvering profiles 
considered, but produced results inferior to those obtained 
from the constant- velocity model against the non-maneuver- 
ing target profiles. The performance of the constant- 
velocity model against long-range maneuvering profiles 
was significantly lower than for the short-range maneuvering 
profiles. This is to be expected since the long-range 
profiles require that the predictions be made over a longer 
period of time during which the target may maneuver 
unexpectedly and significantly. The tabulated data 
presenting the tracking performance of the filters 
developed in Chapter II, show that the position estima- 
tion performance for both filters is approximately the 
same. The correlated random acceleration model gave only 



\ 
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slightly better rate estimation performance than did the 
constant -velocity model. Against the target profiles 
considered the filter models derived from a spherical 
coordinate state vector provided significantly better 
overall predicted position results than the filter models 
derived from a Cartesian Coordinate state vector. 

2. Summary of Simulation Results for the Adaptive 

filters 

The results reported in Chapter IV for the 
simulation of the switch- on-range adaptive filters indi- 
cated that the cons tant- velocity model derived from a 
spherical coordinate state vector provided significantly 
better predicted position performance than the constant- 
velocity model filter derived from a Cartesian Coordinate 
state vector against all target profiles considered. 
Further, the results indicate that of the models derived 
from a spherical coordinate state vector, the constant- 
velocity model gave the best overall predicted position 
performance . 

B. CONCLUSIONS 

A filter derived from a spherical coordinate state 
vector with assumed linear system dynamics produces pre- 
dicted position results potentially superior to those 
obtained from a filter derived from a Cartesian Coordinate 
state vector. The spherical coordinate state vector 
constant-velocity model provides better overall predicted 
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position results than the correlated random acceleration 
model derived from a spherical coordinate state vector. 

The reason for this is perhaps due to the manner in which 
the predicted position, x(K+N/K) is generated. For both 

A 

models considered, the predicted position x(K+N/K) is formed 

by raising the state transition matrix <{>(K,K-1), to be 
t h 

the N— power as shown by Equation (C.2). In the case of 
the cons tant- velocity model such a method uses the current 
position and velocity estimates to generate the predicted 
position x(K+N/K). The correlated random acceleration 
model uses the current position, velocity and acceleration 
estimates to generate the predicted position. Thus, any 
error in the estimate of the target's acceleration state 
causes significant errors in the predicted position when 
propagated over the prediction interval. These accelera- 
tion induced prediction errors are not present when only 
the current estimates of position and velocity are used 
as in the case of the constant-velocity model. 

A filter model derived from a spherical coordinate state 
vector can produce results potentially superior to those 
obtained from the corresponding Cartesian Coordinate state 
vector model in an adaptive filtering environment. 

C. SUGGESTIONS FOR FURTHER INVESTIGATION 

Since the cons tant- velocity model produced the best 
overall predicted position results, a complete analysis 
of the sensitivity of this model's predicted position 
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performance to the statistics assumed for the measurement 
noise process v(K) and the sampling period T should be 
carried out. Additional sensitivity studies should 
also focus on allowing the diagonal elements of Q(K) to 
vary independently, thus removing the constraint that 

q 22 = q 33 * 

For the correlated random acceleration model, one area 
that warrants future investigation is the use of only the 
position and velocity estimates of the filter in generating 
the predicted position, and comparing the results with those 
obtained from the constant-velocity model filter. This 
would reduce the errors in the predicted position due to 
errors in the current estimate of the target's accelera- 
tion state. 

Both models should be tested against a greater variety 
of target profiles, especially targets that present crossing 
profiles in which large bearing and elevation rates are 
generated, and targets that execute maneuvers while in 
level flight. 

Finally, more sophisticated adaptive filtering schemes 
should be developed and investigated for the constant- 
velocity model. A prime candidate for such an investigation 
is the residual testing method reported by Price and 
Brown [Ref. 11] . 
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APPENDIX A 



MONTE CARLO SIMULATION PROGRAM 

A. 1 PROGRAM LISTING AND DESCRIPTION 

The Monte Carlo Simulation Program used in this thesis 
was written by Dr. D. E. Kirk of the Naval Postgraduate 
School. It is extremely flexible and well documented to 
assist the potential user in data preparation and input, 
as well as the various options available. It should be 
pointed out that SUBROUTINE KILL and all statements in the 
main program that deal with miss distance data were written 
specifically for this thesis. They may be deleted with no 
loss of program flexibility or functional operation. 

Computer system requirements vary with the simulation 
and the user's desires. All the computer work done for 
this thesis was performed on the IBM SYSTEM 360/67 at the 
Naval Postgraduate School. The program as currently 
dimensioned requires 520K bytes of storage. When redimen- 
sioned for the 60 data point trajectories, 320K bytes of 
storage are required. A 100-member ensemble simulation of 
a linear sixth-order filter with no on-line computation 
required, the trajectory read in, miss distance information 
desired, and all printing and plotting options invoked 
requires approximately 1.5 minutes of CPU time for execution. 
An additional 30 seconds (approximately) are required for 
the compile/link process. For the work done for this thesis 
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the program was pre-compiled (FORTRAN IV Level G) and 
stored and executed from a data cell. The link process 
in this case required approximately two seconds. If the 
same linear, sixth-order filter is again simulated but the 
printed and plotted output is suppressed (retaining only 
the miss distance data) 59 seconds of CPU time is required 
to execute the simulation. In the case of the linear 
ninth-order filters that were simulated, the storage 
requirements remain unchanged, as do the time require- 
ments for the compile/link process. A 100-member ensemble 
simulation of the linear ninth-order filter with no on- 
line computation required, miss distance information 
desired, the trajectory read in and all printing and plotting 
options invoked requires approximately 3.0 minutes of CPU 
time for execution. If only the miss distance information 
is desired and all other output is suppressed, approxi- 
mately 2.35 minutes of CPU time is required to execute 
the simulation. 



65 



x cm rc\ >? in o x oo O' Q x c\i ro ^ in *o x 00 o o x <nj co ^ in vO x 00 cr* o x cm ro vt lo o x co 0 o x cm ro ^ in 0 x 00 
xxxxxx^x*^^<\jc>joj<\joj(\jc\i<>jojcNjit^(Y^rooD^<^ODcOc , OrO N tf* , ' : t*>$’'4 _ '>3"'4“''J ,> ‘$'*$' 

Q-Q.o.Q.Q-a-0.,ctQ.a.a.ctOuQ. Q.CLQ-cxo.a.cxcLcxcLQLCxctcLCx.cLCLCLQ.CLCLa^a.Q.CLa.o-CLO-a.acLa.a 
00 00 00 00 00 00 00 00 OO ’A 00 00 00 00 00 00 00 00 (/) 00 co 00 00 to 00 00 00 00 00 00 oO c/) 00 00 00 oO 00 00 000O 00 oO 00 00 00 00 00 00 





0 


-HO60K 


























G.MM «* , MH 1 














3 








00 


3 


3x0'o0--* •*■ 














O 








a: • 




UJ •"^ | «" O' 0 














MM 








0 3 : 




>wQC 














0000 








1 - 0 


0 . 


•'0'xav»- 














3^ 


O 






<xx 


*» 


*•«"* •*. M> •» »nMM 














X 


X 






SKUJUJO 


M 


•» 














3^ 


cc 






MOICOX J 


UJ 


*.^*0 — O' ^c 














MM CO • 


< 






KUJ x< 


*• 


CTQvOi iC^m t- 














O *c0 


0 






00 >00 


Of 


W ►r-KjNh* 






















XXXOoO 


r- 


CL — * *-* +* *.<j 


h- 












—a 


X 






60ZZD * 




5C O' O -•% ■*+* L** 


<t 












3-*X 


X 


X 




UJ x— *x> 




lu •* *"U> o n oo 0 


X 




X 








3X 


3 


X 




XX3^X_J 


CJL 


X O' O *~-w MM vQ 


X 




0 








OZJ 


a 


CL 




<(XZD O 


•» 


CT' CL •— < 


•* 


IX 










xx< 


3X 


3 




h<Q *2: 


O 


nZ 00 — 3 3 ^ 


X 




3 








Ol-^ 


X 


< 




O 0</)2 M 


*» 


< 




QC 


0 








a c? 


OCO 


00 


O 


UJ zoo 


X 


•'Q,^I> - CL 


X 


O 


M 








xx 


33 




X 


x cc 0 *—< mm rc 


51 


O *«0l •• ►X 3 


0 


h- 


00 








Oh 


mmX 


UJ 


00 


oxxcooo 




lu 




O 


3 








3 X 


x 00 


3 


0 


XJOHO 


3 


h- 


3 


X 


X 








<3 ♦ 00 


QC3 


MM 




3XX OO 


a 




u 


> 


3 










3<.X 


X 


000 


O *-»lLLU<C 


** 


>0 ^ • •■ •* 


MM 




MM 








•X 


M-4 L*t 




mmuLI 


x *< 100 : 


CM 


s7 v ’— 1 •»— 4 *"*i- OC »-• 


00 


X 


Q 








5LLI00 


oOX 


-r~ 


00 


XXX CLO 


a. 


•"O **0^10 0 


3 


X 


II 








a x 


O O 


O 


30 


<_JXoO UJ 


3 


0 -O'^Xh- 0 


LU 


h— 










cc -3 


<X 


< 


a 


-jclQ3xgc 


UJ 


•'OOX^IU-H 


3 














xafct: 


X 


"4 |r»a 


03 o_j< 


X 


*-»»> 0 xx ► 


MM 


X 


00 








ujh: 


oC O x 






3<Xmmoqcl 


9 * 


X **w •’ 


a 


0 


3 








XXQ 


XCO 


X 


<3 


nXlr ZD JJ 


*-M 


Cl O ' 00 »*llO 






O 








X 3 3 


QUIZ 


c 


0 


00 UJ X <1 Q QC 


a. 


^(K>OZ^ 




3 


X 








uj: 


3C0X 




Uf « 


xoa 




P-^OO ► *-€» 


cc 


O 






X 




XX 


< 3 


X 


xo 


oojzd 


uu 


O' ^ •"LOCO 


LU 


MM 


O 




X 




<= X 


X 


3 


X 


j^Maziu 


X 


^ 00 


h- 


00 


3 




CD 




D ^ 


xox 


MM 


CC 


a: O 3 , -hco 


•» 


O' ^ O LO X < MM 


O 


3 


M 




3 




ox x 


330 


X 


XcC 


<r oo 


a. 




MM 


X 


u 




X 




UJmm3 


hQ< 


1 


XX 


O 00 X 0 QX 


3 


xa^x *"3300 


X 


3 


cC 




00 


00 


OCX 


X X 


3 


X X 


mK tUOO 


UJ 


• «- *"£X <■* •» »*■ 




m-» 


0 




3 


3 


^ xx 


1 > 


O 


MM J 


UJ <£ X 3Z3 


x 


— w-^O' MQS3UJ * 


Q 


Q 


X 


00 


X 


X 


00 c c 


U IcC 




X— I 


ho:o-jxz 


•* 


O Ch » — * ^ mc^ — 


3 


Nrf 




X 




3 


33X 


U .30 


a 


X 


3UJ— << O 


X 


•• *> 0 '(^ 3 — «<o 


< 




3 


X 


3 


•» 


3 00 


OQX 


X 


3 


QXQ ILS 


•» 


O'a^w f-<rooo 




00 


O 


a 


MM 


3 


X 




X 


<3 


3 x 3 x 0 : 2 : 


mm 


*—» W (V Qs LU 'O LO — < 


_J 


h- 


Q 


3 




C 


3X3 


OQQ 


X 


3< 




X 


r— -i <31 > *<* 'Z ^ Z 


LU 


3 


3 


< 


00 


00 


H<Q 


XXX 


30- 


X3 


00 u_ XCX< 


CL 


►Q. 


O 


X 


<r 


OO 


QC 


3 


oz 


XXX 


nm3 




3 oox 0 


*» 


Oi*C XXr^> 


a 


3 


cC 




X 


r« 


oaz 


X=>Z) 


0 




a:3<r uj- 


cc 


OX-— 3 *"3 •— « 


5 : 


X 




X 


CD 


3 


<ooa 


CL CL CL 


oo 


i*C 


0< QoC 


♦» 


*x *" 




X 


X 


3 


3 


MM 


x 0 


333 


C 


0 


X3xx<r3 


3 : 


m j*) <X O X 3 


v 


Z) 


z> 


M 


X 


«• 


XX 


00 a 


xoo 


QC . 


qcxxx *-* 


> 


*-0 


UJ 


00 


0, 


X 


3 


3 


XX 


000 


QCmm 


<ro 


ujcx 03 


0 


••QS r> 


X 


< 


3 






•« 


QQXX 






QX 


Q.^<Zm UJ 


0 


O' •"O-^XO'3— 4 


00 


X 


MM 


U- 


X 


3 


33 h- 


000000 


00 cC 


300 


0 <0 


•» 


— O'OOOw -w 


> 


3 




0 


O 




QC 


333 


mm 


< 


5!LU^UJOO 


< 


<WrM«0^N|hC. 


00 




X 








— X03 


MM MM mm 


1 


1 - 1 


<x<ca 




^(Mwh^^lox 




X 


0 


QC 


cC 


O 


NQLLh 


<<< 


QC | 


00 1 


ocht> '~uoc 


3 


xao * mcuj 


X 


X 




X 


X 


O 


Q 


OOO 






O <*030 


< 


< 2 : LOO'— X*-»3 


0 




cc 


CD 


CD 


r-M 


H'llQQ 




1 O 


» 0 


OX JhII 


0 


LX)Ujc/)wO'X -0 




cc 


X 


3 


3 


M 


OLUJJ 


1 1 1 


1 • 


« • 


o:o^Dh 


00 


•— < CXl M15 »— < 


a: 


LU 


X 


Z> 


D 


in 


IAJhh 


1 1 1 


X 


X 


o.hzo^ 


# 03 -2: OCX — 


UJ 


X 


3 


3 


3 




wCXX 




03 


03 


IUIQ> 


000 — *“UJ *0' *3 


a 


jr 


3 


It 


II 




>MtH 


hOh 


II • 


II • 


OO jS*— «00OC <1 


Oo OZCh''* " «•'— *>UI 


QC 


5 


3 


v 


00 


O 


a uo 


I 


acoc 


XX 


x x ajcx 


< 1 x 3 »3 


0 


3 


II 


< 


3 


<t 


<xxxx 


ir 


xx 


0000 


IXXXOX 


uu 2 ;oa> •"O'— 'O < » 


n 


11 


3 


00 


LU 


X 


itij.aa 


0 


XX 


XX 


hauM'^<i 


cc 


•*0 w O' '0 X *— < r<j CO 


3 




MH 


3 


3 


(X, 


a:xoooo 


MM 


MM MM 


MM MM 



(JUOOUOU 



000000000000 00 000000000000000 



66 



a^O'-^< N Jrn^inor^coo N 0'-«^im^mNON-oooo^oorr) NtLnsOf^ooa^o^tNjm^LnvOh-cooo^cvro^-insO 
>$• in tn in in in in in in in in o so so --Q >0 o o vo o r*» h- h» h- r- oo go co co co co oo co co oo cr* cr* O' O' 



aaaaaaaQ.aao.aaQ.a.ciQ.aciaQi-CiCLCLaacLCiaQuaaa.acia.daiiaaaaaQ.a.aa 
oo oo co oo oo oo to co oo oo oo oo (/> oo co oo oo co oo oo oo oo oo co oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo co oo oo oo oo oo oo c/> oo 
OOOOOUOUOOOUUOOOUOOOUUUOOU'OOOUOO'JUOUOUOOUOOOOUOO 





LU 
















00 


















O 
















QC 
















Q 


Z 
















0 


UJ 














X 


o<r 








LU 








1- 


O 














C 


LU — 








OC 








< 


z 














Q 


y—oc 








0 








0 


► <1 


H 












Z 


3 < 








LL 








*— « 




-J 








O 




< 


CL> 








LU 








0 


X oc 


CL 








h- 




1— 


ZO 








CO 








Z 


c 


> 












00 


OO 
















00 — 


00 > 


OO 








00 






O 








UJ 








QC 


> 


— 








— 




oo X 


z 








0 








O LU 


UJ 


•» 












O O 


ctC • — • 






T. 


z 








H-X 


X --J 


h- 








— 




UJ X 


u 






z 


u 


XUUJ 






<K 


*-f— CL 


O 








— 




IL 


a: 00 






0 




^-<z 






O 


QCXX 


CL 








1 




X 


xx 






0 


a 


a:— 






— c 


H-0< 


X 


— ^ 






X 




< h- 


LU X 






5 


UJ 


OOh-f— 






OO 


<<00 


OO 


O 






X 




UJ O 


LU 








K* 


LU 3 






Z LU 


XQC — 


►— 


LU 






X 




z z 


• h- 






>- 


3 


h-UJC 






— h- 


h— 


#- 


cC 










— 


h- 






00 


a 


<iq: 






< 


UJ K- 


h— 


CL 






X 




-J 1 — • 


OOO 








X 


ov~co 






Occ 


OLU-J 


O 












300 


LU< 






LU 


os 


— • 3 






ZUJ 


ZZ 1 


Q- 


LU 






X 




CJ aj^ 


Z 




0 


_J 


Uh 


OLUOO 


O 


, O 




<1U> 


f— 


O 






— 




h- a 


UUO 




qc 


a 


< 


Zoo 


LU 


UJ 


H- UJ 


— 00 


X 


CD 






X 




OO Q ►— 


□0 






z 


X 


— — U. 


Y- 


h- 


h-O 


oo— 


— 


3 






h- 


• 


LUK 


< 




— 


<x 


• 7 )a 


jSO 


Z 


H* 


0 


<0 


r- 


O 






<a 


X 




11?*— 




•* 


00 


M* 


OC£ 


— 


O 


OLU 


>z: - 


3 


O 






X 


% 


O <3 


oo 




O 






II LUwJ 


X 


O 


a. cc 


00 — 


CL 




• 






a 


x oca 


Z I 


O 


— 


X 


OO 


OX-U 


CL 


CL 


<000 X 


> 


ZO 


CL 




UJ 


w 


LL LULU 


<LL 


UJ 


t- 


0 


z 








UJ 


UJ LL 


X 


— <c 


• 




X 




z 


— LU 


h— 


V— 


< 


0— 


r~»' OO 


00 


OO 


CjC oo— 0 — 00 


h— 


wLU 


a 




h- 


z 


o LULU 


xa 


3 


< 


UJ 


Z-J 


♦— 


— 


— 


<1 ! — 1 — > 


— 


X 








♦— 


LU OO 


< 


a 


H- 






►LU 






O — OX 


•* 


z 


z 




X 




HQ Z 


h— 


V 


OO 


h— 


< 


« ‘O 


< 


<L 


^ O QC 


h- 


►—111 


— 




u 


Q 


<LUOO LU 


3 


0 


— 


<x 


zo 


x *o 


h— 


L- 


ja.Zh<o 


-J 


0 


W 




IL 


< 


XooXX 




0 


*• 




— 


OCLZ 


< 


< 


CL 


<E LUXX 


CL 


Q 








LU 


UJDULU 






X 


LU 


> 


<!■ •*— < 


O 


O 


>— ID^-h-QC 


O 


<Q 


z 




LU 


X 


Z <U. 


zo 


0 


X 


z 


OCQ 


oc: 0000 






OO 


00 11 UJ 


— » 


UJf— 


*— 




3 — 




LU00QC.LU 


< II 


00 


h— 


— z< 


h- — 


K 


1— 


►-1 0 


LUX 




QC 






-J * 


LU 




LU h— 


-J 


*— > 1 


— LUOO 


< 


3 


3 


^hOIO ♦ 




h— 


0 


z 


<CL 


GQ 


0 


x< 


< 




1 


a:z 


UJ^ 


CL 


CL 


1— 


z l— <r i— 


O 


LUO 


< 


►— 


> • 




oox-J 


►h- 




\— 


ZQ — 


Z— > 


h— 


H- 


U~J 


— — cc y) 


— 


CQZ 


JU 




O 


0 


xo<x 


XCO 


LU 


OO 


0<20 


O CO 


3 


3 


CL C 3: h- UJ 


— 




X 


0 


O-' 


1- 


o<oc< 


O 1 -* 


X 


LU 


LU LU 


0 


a 


a 


X 30 O 


•» 


OX 




< 


z 




<r xuj lu 


< 


< 


*— 


oxllco 


LLCO 




k* 


00 QT — J CL LL LL 


m 


h- — 


UJ 


LU 


--Z 


X 


XH-> Z 


a: 00 




•» 


LU 


O 


— UJ'JJ 


0 


00 


*mujj>QO 


— 


QC 


CD 


X 


S- *— 


*— 


h- LU*— 




X 


oc 


h-00 O 


CXI — 


0 


-U CL 


«* 


OX 




Xh- 






X 


X 


Ujooo 




— 


0 




Q < 


< 


C •— 


h- 00 LL h- Z Z — 


-Q 




O 


00 


<0 


h» 


JZ 


LL LU 


a c 


LL 


(X 


occ 


ujoocc: 




*■ 


.J — 


— <<.x<l 


XX 


1— 


*— 


K- < 


<t 


<0 1 


OX 


h— 


— 


xxz< 


00 — UJ 


oc 


QCH 


a 


UJ *-LU LU 


UJ 


h- 






OO LU 


X 


x 1 


< 


< 


•» 


Q — <0 


3 Z * 


0 


OoC 


h- ciC X — X x 00 a; 


<— 


X 


X 


X 




LU >- 


ZOO 


X 


O 


U^H 


XLUX 




CL 






XX 


t— 


— 


uu 


c 


>^J — 


< 




— 




h-C/UJ 


>000 


UJ 


LU — 


— 


UiLU 


— 


CL 


X 


X 


X uj 


X 


uuz 


LU \ 






00 <<h- 


o< <x 


2^ 


X 


► < O OO O ^ J CC O 


M 


h- 


K 


h- tQ 


X 


oOOX 


X * 








X>Z 


zaroox 


O 


0— 


JUh > CL CL Q 


t • 


X 1 


< 


< 




< 


0 






00 




OO 


Ohnh 


00 


OO ON 


CL — 


XXCLO 


CL 1 


X 


X 


1 


0 


1 1 


1 Q 




0 








Q 


>QQZ«o:m 








1 




1 l 0 


I • 




r- 4 






1 


\ 


| — 


I2Zw O0O0L1J 


1 • 


1 ° 


X 


X 




1 




UJ 




•» 


1 


1 1 


1 


1 


1 - 


0< — — 


h- 


1 * 






O 




0~"<UJ 


OZ 




in 


I 


1 1 






m 


— 


CL O « -J 


LU 


1 


1 


II 




z 


l( • 










O 


O 


Ow 


r»UJoO — 1— Q- 


OZ 


\ 


1 


O 


0 


II II 








hOh 


tl 


II 


11 


1— XUJH- — J -Uon 


1 *— 


II * 






X 


II 


XXX 


<< 




0 


1 




O 


h— 


h" Q 


Jh^JCLCUU 


1 — 


*— ►— 


0 


0 


X 


X 


XXOC 


1 — 1— 




<L 


II 




QC 


(X 


-JC 


CL 


. X UL t — X 




XX 


II 


II 


X 


<x 


H-H" H* 


OOOO 




LU 


V-# 




1— 


CL 


CL LU 


O LL U O X LO LL LL 


CL U* 


X 


CL 


CL 


0 




*— — 




X 


— 






— 


— oC 


►— 1 — O — — O 


1 — 


*— *— 


♦— 


— 


*— 


*— 



UOUUOOUUOO UOOUUOOUOOUOOU O'J'JOUOOU uoouuoouooooo 



67 



^ co O r\i i -o nMO sOi^- oo ^(\Jro vftn vor^ 00 00 movin') or^a^oo^rvJrnNfLn vor-aoo>o— ttsj'VKf' 

0 'C^U x OOOOOOOoOo^^^^^^^^--<^oor\jc\irvjfMrvj^fNJoo(>ji'Ornrnrorn<'OrnrO( 1 OrON^-t^Nfsf 

*—4 •— 4 H H ^ *“**4 H M »— 4 i-4 —I i~( ^-4 H "4 ^ «~N H H H r- ) «— 4 — 4 H «— 4 fH H ^*4 •— 4 M H »H H r— 4 «— 4 H —4 <*4 H 



CXCLCLCLCX^a.CUCLC^CXCLQ.CXCLO. CLCLCLa.Q-CLQ-a.^, CLO.CLCLQ-Q-CLQuCLCLCLCLCLCL(XCLa. cXOuCLCLCLCL 
OOoOtOoO oOtOoOtOtOoOoOOOtOoOoOoOoOoOtOoOLOtOOOtOtOtOoOoOoOtOoOoOcOoOoOoOoOOOtOtOoOoOoOoOtOoOtOoO 
UOOOUOOOOOUUOUOOOOOOOOOUUOOUUUOOOOOiJOOUOOUOOOOOO 



«_» 








CL 






3 


3 


3 








CL 








•—4 




to 


a: 


aC • 


OC 








tO 










1 


*— 1 


< 


<1 h- 


< 


3 














♦—4 


X 






o 




O 














•» 


UJ 


z 


3 


3Z 


3Z 


z 






Z 


a 






to 


X 


3 


O 


O 


oa 


< 






—4 


to 




z 


to 


H 


a: 


z 


Z 3 


z*-« 


3 




to 




W 




a 


♦-4 


a 




< 


<<o 


<H 


tO 




< 


o 




O 


o 


z 




o 


H 


3 »-h 


HO 


—4 






< 


z 


H 


z 


1—4 




3 


to 


tO Z 


00 V— 


o 




z 


LU 


>— 4 




< 


► 


• 


a: 


— < 


MCC 


NO 






3 


aC 






a: 


o 


o 


< 


o 


03 


03 


to 




a: 




Q 


r—4 


LU 


—4 


UJ 


o 




X 


QC 


to 






LU 


< 


1 


H<1 


► 


CL 




to 


tO 3 


OOQ. 


—4 




3 


03 


LU 




< 


fsj 


*-4 


3 


to 


too 


00 


z 




X 




(X 


o 


H> 


X 


to 


H 


f— 4 


1—4 


H3 






H 


o 




>», 


toco 


X 


UJ 


z 


z 


z 


zx 


3 






H 


LU 


X 




1—4 


a 


a 




• 


H 


X 




3 




CD 


X 


LUO 


•* 




z 


3 


33 


3 


3 




O 


LU 






XLU 




3 




X 


IO 


III 








tO 


a 


LU 


HH 


o 


CC 


3 


H 


HZ 


HO 


3 • 




Z 


*— 4 


3 


3 


< 


*— 4 


< 


OC 




< 




03 




CJ 


LJ 




3 


cccx. 


to 




»— 4 


3 • 


3 OC 


3X 


O 




—4 


z 


to 


C 


Q LU t 


M 


< 


H 


□ h 


O 


OH 


OOZ 




3 




H 


;> 


u.2: 


► 


H 


z 


a 


3 


O 


z 




X 


3 


3 




ujU 


> 


< 


3 


zz 


ZZ 


ZZ 


03 




—4 


z 


Ql 


o 


QOa: 


o 


o 




o 


a< 


□ UJ 


hO 




CC 


LU 


z 


LU 


LU LU 


w-4 




oC 


—43 


—4 3 


hJ r 


3 —4 




o 


z 


*— 4 


3 


tO-OM 


to 


3 


3 • 


HtO 


3 tO 


3 3 


<Z 




to 


LU 




o 


3hX 


—4 


o 


>H 


<-4 


<C 


<30 


nq: 




3 


CC 


z 


1—4 


z 


► 


z 


oa 


—4 ~jr 


—43 


~az 


>3 




Q 


3 


u 


o 


3—* 


z 


< 


z 


>X 


>LU 


X 


3 X 






tO 


LJ 


LU 


30> 


<1 


H 


o 


33 


30 


LU CC UJ 


03 




< 


< 


z 


DC 


3 — CD 


o 


to 


33 


Qi 


oc: 


O 3 00 


O 






LU 


< 


CL 


<X 


1—4 




OtO 


H— 


< 


>1-4 


a 




3 


z 


o' 




> a 


•» 


Q 




QO 


O H 


0<3: 






O 






LU 


LLUJ 


o 






cL 


X 


oC a : 


< * 




a 


3 


3 


X 


ZQ3 


zo 


to 


ajy. 


< 


<3 


<33 


Q 3 




to 


a 


o 


3 


a 3 


XtO 


to 


>3 


O » 


QX 


Oil 


ZO 




too 








— 4jj < 


:*coo 


— i 


CX 


zx 


ZH 


Z3H 


<o 




H< 


oO 


to 


UL t 


H 30 


Q.H 


z 


H 


< 


< 


< O 


3 




ZJ 


z 


z 


OX 


—4 3 






<0 


h- * 


H • 


3 * 


too 




nnli. 


o 


a 


• 


o<oc 


►—1 


o 


H 


too 


to to 


to to 


aj 




CC 


1—4 


— ♦ 


LUtO 


Z>3 


CC * 


z • 


< 


> 


> 


> • 


OH 




CL tO 


3 


H 


3~ 


O H 


— 4 — 4 


<H 


o • 


o 


o 


O 3 






• 


< 


< 


3 


U*OJ< 


►to 


o 


a 


zo 


zo 


zo< 


<-4 




ZaC 


—4 


1-4 


<z 


XaC 


Xto 


oz 


03 


<3 


<3 


<riu> 






03 


> 


> 




31—3 


*--4—4 


z 


Zh 


h- 


3 


30C 


tO CL 




—4 00 


LU 


LU 




< Z 


►Z 


—4 LU 


HZ 


ZK 


ZH 


ZH 3 


z 




H 3 


Q 


Q 


30 


►—4 U.ILU 


»— 4 ♦ 


QCIO 


CX-4 


<o 


<Q 


<03 


<3 




O 






<< 


H00O 


X ► 


»— » ►— 4 


-4CC 


33 


33 


33Z 


3 cC 




UlU 


• 


• 


hhLU 


*— *»— 4 


cloC 


XX 


30. 


ZCL 


ZCL 


ZCL 


z< 




tOX 


Q 


a 


hoc 


zzoc 


*-«oo 
















H 


H 


3 


►— < 


MQ^IU 


to 
















O 


tO 


to 


Zlu 


3rQ 


— * — < 














3 OO O' 


z> 






— »co 


3XZ 
















Z— 4 xf o 


—4 O 


9 






ZH3 


*— 4 *H 














Q OOQtNJ^r^- 


z 


I 


J 


1 


OOZ 


—4 ► 














o o 3LOvOtn 


QQ 






f 










o 


o 


o 


o 


O || O II II U.U'rOro 


33 


O 


o 




\ 


into 


o 


o 


II 


II 


II 


II 


II 11 >'00'N 


3-n 


II 


II 


o 


| 


wtO 


II 


ft 




a: 


»— 4 


o 


|| 3 II ZLUUON 


03 


> 




II 




►-4 


to 


3 


to 


to 


to 


to 


L OcL 300 || 


3 —4 


o 


o 


r>sl 




QZ 


to 


QC 


to 


to 


to 


to 


3 to < to cC to < 3 II II 


O 


►— I 


—4 


X 


If 


<4-4 


—4 


1—4 


►*4 


—4 


t— f 


—4 


m^UG^mU J rsj 


3 3 


to 


to 


X 


O 


UJ ► 


z 


3 


z 


z 


V 


z 


Xi-</JiXLLi.7KI^>X 


xtx 


—4 


>— 4 


— « 


—4 


CLUJ 


—4 


—4 


—4 


1—4 


—4 


1—4 


Z^Z m Zmmuhhm 


300 



ooouooooooo ooooo'ooouooooooouaao 



uooo 



68 



msO^-aDa s o^cNj( , n4’Ln'Or w -ooo>o-^<v^Ntinsor^aocho^osjro^LnvOi s ^x>c>o^rvJm vj-mvor-coc^Or-Hcj 
>$• ^ ^ in m in in in in in in in m sO >0 'O o o o o o o O r*- r- r- r- r- h- r^- r- r^- ao ao ao oo co ao ao co co oo cr* O' O' 

*— «4 —4 •— 4 <H rHH *— 4 >H »— 4 H «"*H ^h— 4 —4 H «-H »— 4 H —4 *— 4 —H »H <H —4 *-H »— I <— 4 r— 4 —4 —4 «4.«4H *— 4*— 4 *—4 f— 4 »— 4 •— < —4 —H f— 4 



aQ-aa.a.CLQLQL^-CLO-CLacLa-0-CLCLCLa.cvCLCLa.a.cLa,CLCLCLCLa_CLa.a.a.CLQ-CLQ-ao. clclo-Q-clcl 
CO CO 1-0 00 oo O0 co l/) OO CO co co to 00 COCO CO CO 1/) co co to CO CO oO cO 00 CO 00 co co CO CO CO lO CO CO cO lO CO 00 CO CO OO CO 00 cO CO 
OOUOO(JUOOOL)L)UO(JOUL)UUUOUOUUUOOUUOUOU(JU(JUOUOUUL)OOU 

2 : s: 5 : s: 2 : 2 : 5 : 2 : s: 2 : 2 : 2 : 2 : 2 : 2 : 212 : 5 : 2 : 2 : 2 : 2 : six 2 : 2 : 2 : 5 : sis: 2 : 2 : 2 : 2 : 2 : 2 : 2 : 2 : 2 : 5 : 5 : 2 : 2 : 5 : 



o <M 

cn~ 

r-4 *— 4 H 

o **<VJ •* 









h- 










m 


o-^o 






*• 


00 vQ 










r— 4 


W CO 








O 




O 


rOfM 






vO r- ^ 


^HCNJ 




O 


owo 




K- 


— 4-^ 




O 


UJ^UJH 






b- 


1— b- 










b- 


1- h- 0 


00 






a 




O 


OO 






4—4 UJ ►— * Ob*^ 


H-K 




a 


000 




O 


h- h— 




O 


&H H* CrC b* 






0 


0 0 










O 


15 *— 4 Iv O 


OO 










*-> 


OO 






ot: 00 


OO 




— % 


— * •— 4 — ■* 




O 


00 




— * 


— 3:^0 


« — 1 




-*o~* 


— 0 \ 0 — 




— * — » • — • 


*■% 


— * 


-*o— 


^-^0 O — — 


~hc\| — 


nJ* 


in • vO 


N » t 900 


a* 


0 -ia^ 


ro— — vt 


in 


sO tr^- 


00 QN • ^ *— 1 


co— «o*—< —4 


»— > 4 


«— 4 C? r— 4 


^-»cyc?Grr-4 


r-4 


(M fNJLLjnj 


(NJOHM 


Csi 




r\jAJ30'^0 1 <n 


—4 —4 * • «— 4 


—4 


r— 4 UJ *"4 


— fLUUJ'U— • 


<->4 


r—^ *— 1 * —4 


>-4 t 4 *— 4 


—4 


—4 LU »»4 


— 1 — 4tjj tuu • *— 4 






















vOvQUJUJsO 


O 


oi->o 


sUNc^OO 


-0 


sO v,0<'0»-h<?iUUJnO^*>Q'T'OQ^ n O v O'^ v O‘-^ LU(XUUUJs ^ co 


• iwfO 


^*r0 


i^cO'—in 


OC'^O^w 


9 

l 

9 


- w QN h* w r-4 


• t Wi 


»— 4 •— * 1 


>—<*»— 4 


wwX ( -J * *W r-4 


00 




UJ 


b— l — ' l— 




00 


aa 




LL 


a_xu ,00 


UJ L 1 J ^ ^ UJ 0 ’JJ O UJ ^ LU 0 LLI ^ *--4 «-IJ O tu Q LU 0 LU *-4 UJ O LU ‘-H Uj O IU c LU ►-« LU 0 UJ LLJ H-4 K- ^ LL 1 O 


1 — 




b- b- H* 


b— ’-h "-h h" 




hh!— hK 


hw^hkbhhvhb 


b~ b-"— » }— 


MH M 


►—4 


►—4 M 


*— 1 HH 


—4 


»— 4 »—4 


4—4 4—4 


4— < 


4-H HH 


HH HH 



ccctuuu»i^ocrLja:u-<xtJcxu-iJLU-c^ucxija:LjQtLj,ocuJoca-u^Qc:uciiLJiXu-ocuciQ:LLULULLui4.cr: cj 



cm on M*in 



so r— cocr* 



r\) 4 T|sT lAnU 

r-4 ^-4^-4 HH 



uu 



69 



rn ^ ia so co o o *-« cm m > 4 - m vO co O' o cm co vf in vq r** co o o cm co ^ trv vo h* co O' o ^ cm co >$• la so r- oo o o 
O' ( 7 * 0 > O' 0 s 7 s O' O OO O O O O O O O -h *-• *-h »-< — 4 *h ~ i —4 —i .-4 cm r\JCM cm<\J CM c\j cmcm CM r 0 co m co cO iA m cO co ro 
►h *-4 »w rH *—4 •—< *— 4 r\j CM cm cm cm c\i cm cm cm c\j f\j cm cm r\j ru r\j cm cm cm cm CM cm r\i cm f\j cm ix] cm cm c\j cm cm cm r\j cm r\j cm cm c\j r\j f\j 

aacLGLO-acxQucLft-Q.aoua.QvQ^a.Q-CLaaa.CLQ.cLa.cLCLacLaa.Q.acLacLCLCLa.aacxcLa.a.aQ. 

00 00 00 00 00 00 00 00 00 00 oo 00 OO 00 00 oo 00 00 00 00 00 00 00 00 00 co (-0 00 L/> 00 00 CO OO 00 to 00 co 00 00 oo 00 00 00 CO oo 00 00 00 

OOOOOUOOUOUUOUOUUUUUOOOOOOOOOU'JUOUOU'JOOOOOOOUUOO 



3 

a 

H- 

Z> 

o 

UJ 

X 



LL 

Q 

o 



QC 

o 

co 

UJ 

Q 



a 

2 : 



«•» 


o 














•-^v -«* 




</> 


o 








•— * 


— CA 






O'O'-* 








00 






LA 


(NJQ> 




CO xt- LA in LA 


COON O 




UJ 


LAmrA'X) -h 


K 






vt 


O' r-4 




xj“ <— 4 »-H r-H r— ♦ 


(H ^ 






co— i—4CO^* *~ 


X 








f>^ ► 




•—4 


► ► «• 




► 


r-H ► •.*—4 QN xQ 








► 


•-xO 




»"0'Oh)0 


'OsO'O 




>; 


► nO xO •'•'O'— > 


a: 




‘4- 


vO 


<— 4v0^ 




vO'^'W ' W W 


IA WWx-» 




< 


xQww xO ^ 


a 








Nw 


cn 


w 


no 




00 


w ►LJJ 




r— 4 


r» 




UJ 


OJ 


UJUJUJUJ 


UJUJUJ 




2 : 


UJ uj xOH- 






sO 


UJ 


OUJF- 




UJKKl-^ 


0 K-h-J— 




#• 


UJh- f— UJ W*— < 


o 


o 


w 


h- 


h*’ \ 


O 




h— ►— 4 >— 4 ►— 4 




2 : 


hMMh QC 


►—4 


(~ 




>—4 


ho: 


h~ 


►-H C3C nc cC QC 


OCcCcC 


X 


►— 4 


>~*CCC£'~*IU~3Z 


k* 




UJ 


OC 


Qc^2 




c^3:3:3:^ 


0 323 




► 


CC^^CCh- 


o 


o 


h- 


3: 


032 


O 


3 


O 






3: 3: — «-» 


UJ 


o 






—X 


o 


^ ^ 






► 


cc:o 


00 QC 




OC 








^ i»4 <— 4 1«4 •— 4 


— OOO 




7 ? 


-^00^3: • 


o 


->■-» 


3: 


O 


oo • 




r-< • * • l> 


O • • • 






— o » *o C7 


OLt 






**> • 


— * #> « C3 


— o 


*cjfC2rc?ar 


— *~*c?c?cr 






<f- *c?o • — ^LU 


X 


—4 *00 




vtl-U 


OLU3UJ 


x4* t 


r*— O UJ : JJ LU LU 


CO UJ CO LU ILJ UJ 


O' 


rH v'f in 


mc^ujujar— i • 


HQ 


xtUJsfO-f X 


4-ZUJ • 


CMLI xj* UJ ® « • • 


in 2:0 • • • 


0 


CO ’A LA 


•— JUJ • • LLI 


3:uj 




• r— 4 f 


-H • # 0 


«.Jhhh- 


*-h •r\Tjs£nc>“4 


CM 


►^4 •— 4 —4 


•* *>3C •LU>t 


O-J 




o 




►00UJC0 


► t 


► h~CL _J^J_J 


► (/) ►OO 00 00 


► 


► ► ► 


vOZOOM2^ 




xJJ | — xO LU sQ << o ^ '>0 OC OO C\l nU H" xO 1 u. iX Q_ sO U J '-O vO oo C/) C77 4J O JJ xO V/J 


w<mmx * v: 


-j< 




■ • wh» r\j 


r\j 


1— -_J 


wQ.rH^>f\J »-<» 0 *“H ►-H •— 4 »— 4 CxJ W«— r 


O^ooxua 


oo 


CL 


O 


OO 


XU.X 


a. 


o^^'-ooo 


^ 5 : 5 : 






UJ ►-< *—4 ^ 


u. 


□J ^4 UJ ^-4 LU HN t Q UJ »-H — 1 ^ Q LU V-4 JJJ >~4 ^-4 ^ ►-« Q LU ^ ^ UJ *“• ^ *H Q UJ *"H UJ UJ UJ 



QC LULL LL ULLLLL 
3£ ^ »-H t— • »-H »-H *-H 

r-co 



< 

LUh- 

4-<l 

H-O 



* — 4 • — » ►— « v— * >— 4 HH *— 4 >-H M 7 MMM 

txuucxuua:tLuci:xa.uLUQt:iLo:u^u,ixu.Li.uccua.ocu.u,a.uu:aa:txo: 

jS O'—* ShmhOXUSJjE 



o>o 

«■*■■< r\i 



*— ICM 
(VM 



rnsr 

CNJ CM 



invo 

CNJ 00 



ouoooo 



o 



70 



— f eg co xt in o co CT' O ^ eg ^ -t in o co o o rO co - 4 - to so r- co o> O —• <\i m ^ m *0 oo on o -h oo co nJ* in so r*- oo 
inininininintnintnLnsO<>0'0'0^sQ 0'OO^ r ^r^r-h-r^f^-r^r^r^-oDooa)-joooooao>x)oo 
r\l <m eg c\j (\i eg eg c\i (\j (\j eg c\j no eg eg eg co oo eg c\j oo co eg eg (\j eg cm eg eg c\i eg eg eg eg c\i eg oj c\j cnj c\i c\j eg eg eg eg oo c g eg 

clclQuClq^^clcl^^Q-clq. a.a-a.CLCLCLCx.cxa.^cxQ-OuQ.CLCLa.a,cxa.cL0LQuQ_cvQ-CLCLa.a.Q_CLCLa.Q_ 

UOOOUOOOOOUOOOOOUOOOOOOUOOOOOOOOOOOOOOOOOOOOOOOO 

x x 5 : 2 : x x x 5 : x x x x x 2 : 2 : x x x 2 : x x x x 5 : x 5 : xxxxx x 2 : x x x 2 : 222 : 2 : 5 : 12 :^ 23 : x 



00 

LU 

u 



< 

X 



3 

CL 



Q 

UJ 

M 

LL 

O 

OJ 

CL 

O 



LU 

X 



00 

a 

< 

LU 

CC 00 
<\l 



2 








— . 


O 


O 


0 — 






X 




*-h 


t-x 




-5 


•* 




L-* 






•» 


2 : 


a~> 


O 


QZ 






•> 


^x 


LU 


O - 




»•* 




•> 


00 


1— 1 




1 — t 


X 


ox 




— X 




X 


a 


0 •• 


O 


OO. 




CL 




X 




< w 






>0 




HH 


LU 




3 U 


IALU 


0 


3 : 


2 Q 


•» 


r* 


— ih- 


ta 


0 


«r 


•— 1 


H 


•<»— 4 


LU < 


-J 


HHLJU 


11 


II -5 


sua. 


X<-U 


-j 


X cr 


M 


-O «* 


>~-:£ 


• o£ 


0 


a. 2 : 




t-M 


X 


XX 


UL 




r- 


(S.^ 


LU 


•—4 




'--J 


CNJ 


eg 00 


h--J 


w J 


LU 


-J 




M 


>-«-U 


-J 


X 


u.<a 


u 


LJX 


C£<X 


X <1 


V- 




0 


OCL 


SO 


— *o 








e- 




CO 








CM 




eg 









co 








<— • 








O-* X 






•• 


h-X »■ 




— * 


X 


•ft 2 : 




-0 


•* 


ox 




•» 


X 


O - a: 




►-H 


— 


(X ^ w 




W 


r- 


^wOO 


X 


xx 


muj 


0 IHLU 


•• 


h 


-!*- 


♦ O*— ihr 


r-4 


It 


r**— 4 


LU < •*'-4 


II 


II 


nuo; 


^LUsoai 


*~4 


”0-* 




»CC^3 






X 


a:x x 


0 


•« 


LU 


*-H LU 


eg 


C0»-i 


h--J 






***+ 


»-H-J 




0 


LJOO 


u:<x 


u.<ia:<L 


0 


QI 


3:0 


H(J5U 




O 




O 




eg 




rq 









in— 




X 


»-H 




cox 




C\JM 


•« 


m 


*^4 




m ► 




ro 


0 - 






►—4 




h-X 




0 >—< 


•• 


0 — X 


•» 




H— 


jC 


h-^ - 


a< 




3: 


> 


•* ^ 


ox 




o> 


O 


02 - 


X 




OO 


0 


O r> a 






0 






00 






O' 


— -0 


• w 




*—4 


U^LU 


O OLU 


LU 




• O Hr* 


• O^h 


ZQ 


•« 


UJ< 


•<* — i 


LU<t 


• < 


ft~4 


^ !ij sU L30 rq 2 : UJ O X 


XX 


II 


• X 




1 — 3 : 


<c: 


t-H 


ox 




OX X 


ox 




t— 4 


lu a 


n— • UJ 


*— « 




w JK JH 


W Jh 


—0 


«q 


-J 


►-4 — j 


-J*— •— i 


X 




X<L X<XUX<IX<1 


X<1 


u 




IMJ -Cej 


ho 


0 


f-t 




eg 


ei 




m 




co 


CO 





ugu 00 o 



00 00 o 00 



00 



uu o 



71 



o *-< r\l fO lA 00 O' O — i CM cO nJ- in o f*- oo CT> O c\l CO <f* m vO I s * CO O O ~i t\l <4- in O r- Q 0 O' O «-* oj c0 vf U0 sQ 
00 Q> O' O' Q> O' O CT» 0> CT* O O O O O o O O O O O «~i — • ••-* *m *m -< *m.m t\j c\J c\) c\j cm r\j cm cm r\j cm co ro co co co oo co 
fM cm cm oj cm cm <M cm cm cm cm co ro co ro co ro ro co co rn co co o co m co co 'O co co ro co coco co corn on roroco on cocOrocOro 



O.CLQuCUCLCtCLCt^QLQ-CLCXCLQ-(XO,a,CLCLQ.a.CL(X(XCXa.a>CtCLrL(!La,CLCLCLa.CLO-a-CLCLa.Q-CLCL<XCL 
t/> oo oo oo oo oo oo oo uo oo oo oo oo oo co c/> i/> oo oo oo <jo oo oo oo oo oo lo oo oo lo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo go oo oo 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
zss 2:2:512:2: s: 2:2: 2: 2:5: 2:21^5:5: 2: 2: szs xxx xxxsix xsx 2:2: 2:2: 2: sis: 2:2: 5: 5: 5: 2: 



UJ 

h— 

< 

H- 

00 

-J 

<1 



UJ 

X 



LL 

o 

* 

00 x 
x-< 
o 

ML) 

l~< 
<UI 
*M CC 
> 

UJH 

QO 



QUJ 

OO 

00 >-h 

X 

OCX 

xuj 

<rx 







O 












h~’ 








««*» 


co 




h- 


00 






00 O 






-> 


X 




X 


ro 


<0 


O' 




X 










ox 


•<* 






CO 




< • 






Hp«4 


* 


K~ *• 


X 


O 


Q 






oujz^* 


X 




n«* 


x 


X 


»• 


H* 


X 


0 «“■* 


X 




r- 


— X 


< 




O * 


0 


X 


X -» 


HX 




•» 


X 


X ^ 


ST 


< 


OO 




OX •* 


Ohh 




rvJ 


OH-QZ 


< 


*. rv| 






H 




0 •* > 


0 ^ 3 ; 


ONJ 


1— 


H<<C< 


UJ 


rvl X 


< 


X 






> 0 


3 O 


01 — 


< 


XUJUJ 


5 ; 


X O 


O 


< 


oaz 


N/ 


*-^0 M 


^.0 


< 


X 


OhaiS 


rvl 


O *M 




0 


•X 


CL 


0 ^ 00 


00 


— X 


X 


O ^ 


X 


M O0 


II 


— * w 


UJQ_ 




VLO— 


• 00 -^.w 


ox 




00 LUX 




OO— 


X 


M 


x-* 


f\J 


UJwCO 


LU^ nT 


• -*-<* 


ur\ 


— XCO-^ 


vO 


— 'h- 


►— J— ^ 


OUJ 


• 


vOLU 


X OUJ 


X nOUJ 


UJ 


nO!U 


-- »c 


'-OUJ 


<PUJ 




H h— 


O O — *H" 


♦ O-rfHr 


•OHh 


ZflHh 


• '.DhOnh- 


OMl— 


M * 




X< 




>►<1 *»*— 1 


jZ < ••♦-H 


• < 




OSToO< 




<[ 


II M 


nOq: 




oujnOo: 


ouusou: 


NlliJOX 


UJ O'U'OQC 


'jjoocin 


O^ 








•^cc^yz 




la: 


^3 


• M^Trx: 






00 


2 


clX 


s: 


oo> > 


00 > > 


x> 


> 


0 • > 


> 


> > 


<r< 


UJ 


M 


UJ 


M UJ 


►M LU 


►— 1 


UJ 


»— «LUUJ 


UJ 


UJ O 


*ns 


H* _J 






-J 


J 


'-'JK-J 


w 2 -J — J 


H-O 


JhJH* 


i. 


•M — | 


— 1 




JHJ 




0 


♦MO 


• OOMO 


JMO 


U<1 


QC< 


u_<iQ:<a 


LL<q.a:<i 


UL<hX<* 


LL <LOC<3» 




<iuc<iu 


00 


3:0 


•“>030 


•-<030 


•MO 5U 


►m030 


mm>U 


30 


0300 






in 






|M 


00 










co 




ro 




ro 


ro 


ro 




ro 







o ouo 00 



00 oo 



00 



00 00 00 00 



72 



r- oo <7^ O <\j «y m no n» co & o nj m 4- in i"- co ^ o ^ cnj m ^ in so oo 0 s o »-* cnj ro <j" in oo <j^ o —< cnj m <t* 

ro ( n n ^ ^ ^ ^ ^ ^ sr ^ tn in in in in in in in in so 'O o <> o vO <) 'O vO ^ r^- I s * a) qo oo ao oo 

rn ro rn rn ^ cn n ^ ro ro ro « n ro ro ( A CO ro ro ^ cn ro rn ro ^ rn ro r< ^ fA rn rn rn i n ro rn rn rn rn ( A rn ro ro ro 

&. a. q. a cl cl ex cl cl cl cl a x a a. a- a. ou a. a gl cl cl cl a. cl cl a a cl a cl a. cl cl cl cl a. cl a a a. a cl cl a. cl <x 

00 00 O0 00 00 00 00 00 00 OO 00 00 00 00 CO l/) LO l/) 00 OO 00 00 00 00 00 1/) 00 00 00 1/) 00 00 l/) </> l/) 00 l/) l/) l/) 00 O') 00 00 '-/> 00 l/) 00 1/> 

ooouooooooooooooooouooooooooooooooooooooououooou 













Q 
























z 












0 












< 




Cl 
























a 








LU 












UJ 




0 








h- 
















0 








2> 












< 












a 












ex 




0 








2 : 












UJ 




0 








0 












z 




X 








0 












UJ 




<L 




















0 




O 








3 : 












5 : 
























u< 




UJ 








LL 












HoO 




K— 


O 






O 












2 






HH 


















2 + 




O 


00 






LU 












UJ*-* 




T 


HH 






O 












h-UJ 






O 






2: 












hh 




LU 


LU 






< 












hh CD 




-r* 


X 






•^4 












c*Z 




h- 


CL 






X 












•y w 












<r 












CNJ 




X 


UJ 






> 












UJ II 




O 


O 






00 












COX 




LL 


ao 






0 ^ 


Q 












z 




ZD 






I— 


< 










OX 


»• 


00 


O 






UJUJ 


IU 










-JO 


H 


LU 


a 






IZ 










2 : 


Dll 


z 11 


ex 








H* X 




O' 






<x 


O 


► ■-H 


<r 


2 






H* 


•*2 


•» 






H 


X — 


. — < •* 


CL 


V-H 






Qh 


— IUJ 


< — 4 






II 


00X 


II — 


UJ 








2X 


II UJ 


II 






M 


h 


hZ 


X 


X 




O 


<r< 


*—«cQ nm 










K2 


•*< 


Cl 


HH 




O 




+ <t<4“ 


► 






— 


KH W 






X 




• 


< 2 : 


-*oo 










00 




Z 


H- 




< — < 


2ior- 


H<00 


X 


>r 




•» 


UJX 


*» ► 


a 


< 




II 


2ZHH>t 


h XhH 


•* 


4* 




hh 


X 


*— *•— 4 


HH 


21 






<00 




HH 






«»h 


UJX 


^ w 


H— 






-> 


CDhhO 


mZOQ 


*— » 


0 




00 


Ih 


OOOO 


O 


> 




•» 


OH 


ooOOO 


OO 


h- 


XXXX 


X 




XX 


UJ 


U- 




HH 


XUJ 


Xh-4 


X 






«— » 


QX 




OO 


*-H 




HH 


*-<XCD 






O 


2 : v*- in co 




LUO 






L~ 






XQ-O 


*-h • — < o 


< 


O 






-J< 


— •»— 


CD 


2: 




QLU 


H- 


— >a • • 


00 




00 00 00 00 00 


00 -H 


ux 




2: 


UJ 




• 


<UJ-^ 


O' z lulu 


ZO' 


*“* 


ZXXKX 


vor- 




r-r^r- 


HH 


O 


2 


zo-» 




0022 : 




vQ 


•» 


r— | •— < 


XO 


r—4 1—4 i—4 


2 


M 


»• 


* ”D 


cO * 


HO • • 


C\J H 


• 


»-< II II II II 


H r* 


O UJ 


*> fk •« 


0 




H 


H l| • 


UJOUJh- 


► XO 


II * 


h— 


II 


sOnOnT<L^X 


O 0 'OUJ 


U 


-X 


II 


II 3 


IOZ< 


inoa ex 


x in 


O 


X 


^^srxo*— 


www3 


u 


X 


HH 


-7-%UJ 


h- CD * .a. 






• 


XXXX 




1— <L 


2: 


0 


2 




-0 • 


OO 


HHH 


r-H 


2! 


C\J 


LULUQ 


1 X UJ 


JJUJUJ'-h 


LU 




-O 


O ►H 


ZOm 


OKww 


'TO 




>r ro <rm >0 


KhhJho: 






20 


4“ 


'THh 


UJ2 — ..J 




< 




w w>«* w 


►— * »— » 


-J U 


►-H*— 


UJ 


X 






>>*H 


UJ^LLLC 


U|uj 


LL 


00)0)0101 


CXaU^lLh* 


ixxcxo 


-U 


O 


O 


LJ hh UL 


•-HOOUL<1 


X*— « <~h » 


Qa: 


*-• 


ojxxxx 


j:.“2OUM00 


j:3-5:o 


h* 


X 


O 


CJUJ-h 


00^0 


0 


H 




CNJ 






nT in 








vO 




ST 


vT 




*4" 






>r <r 








>r 





<^00 OO ooo OOO ooooooo o oooo 



73 



n >£) oo O' O cm m >4- n O r^- co o O cm cn 4 > n %o f*- oo o O cm ro in vO co O — < <M r> vt m vO n- oo o o <-« cm 
QOa30000COC^C>^C7>C^^C^O > 0*'C rN 0000000000^--<--«^r-4^^^^r-jf\ic\jcNj(X]roc\jc\joof\lc\!OP|i'qrO 

aaaa.Q.aaaaaaaaaaaaaa.Q.a.aaaaaaQ.aaQ.aciQ.aa.cLiiQ.ixc.a.aG.aaQ-Q. 

to 00 00 00 CO 00 00 CO CO CO to 00 00 00 CO CO 00 oo co CO 00 oo co 00 oo CO 00 00 1 /) </) oo CO CO 00 CO 00 1/) 00 00 CO 00 oo CO 00 CO oo CO oo 

oooouooooouoouoouuoouuuooooouu'joououaoouuuuoooou 



















> 




























0 




























2 




























O 




























0 




























UJ 




























h- 




























0 




























a 




























2 




























0 




























0 




























cC 


co 


























a 


0 
























































l~ 


























^HUJ 


CO 


























1 ^ 




























II O 


h- 














<«* 












C DQ 


< 














2 : 












KW 


l~ 














*• 












—2 


co 


























UJ 
















11 












2 UJ 


CD 














-> 












k-fCO 


2 














•* 




























*** 












QX 


K 


























<Q 


=5 














•* 












012 


Cl 










<t* 




-0 


CNJ 






0 




a: 


2 














•* 


in 










CO 


O 










— o 












►— » 




tu< 


O 










Zh 






0 








-0 


COX 






0 






*• 




00 


H- 






•2 


•» 




q: 




Q 






20 




*: 








2 


K- * 




0 




0 






*-CD 




0 


O 






CL 


w 


H”*”* 


0 




• 






o 


2 : 




CO 


2 






CD 


X 




CO 


20 




2 O 




< 






< 




II 




IU^ 


cO 


2 


<r 




<t O ® 


O —1 


co 




-t* 


00 






It 


cC 


>- 


UJ 


co II 




co *0 


>001 J 


2 


zo> 


O 


2 


2 


2 *— • 


2 


01 ► 


< 


2 


2 




2000 


•— ■{ H- • 


«• 




' fc 


•» 


•« 


«-2 




2 -*** 


cC 


9» 






► « » l| 


*»»-H LU 




r— < i«4 


UJ 


HZ 


•H 


f-4 •* 




O 


CC 


r-t 


-H-0 




H O O II 


>Oc£2 


II 


II - 


CM2 


II —» 


II 


II O 


II - 


UJCO II 


<1 


II 


II *- 


UJ 


|| ^ 


w2 • 




— »tf\ 


in • 




M 


O - 




DZO 




►— 1 


“5*-4 


O 


2 II II —2 


20 




W 


0 


CD 




»-4 


•* 




<X 






2 




UJ *-» 


00 


00 


Q*-» 


•-H 


•-4 




— «*-H 


►-H W 


ZD 




coo 


*— « 


n—- < 


h J'-' 


>r 


^0 


hw 


no 


n 


noo 


irw 


H-OlU 




n 


mco 


h- 




hh_J 




<1 




0 




2 


1/) 


2 O 


h~ 




l/) 


2 


>-^>-»2 2 


a: -a ll 


u 


LJUJ 


UUL 


a<i 


u 


02 


02 


UO.2 


UJ 


u 


U*~» 


LJ 


LJ CL CL *— * UJ 


j:uh 


0 


QQC 


e)HH 


QU 


0 


O Cl 


QCD 


OHO 


CO 


0 


02 


O 


Q>XXh 


r*» 




00 


O' 






0 


•— < 


CM 






ro 


sT 




>r 




>r 


nJ- 






in 


n 


n 






n 


n 




oo 


0 1 


0 


OO 


00 1 


O < 


00 < 


0 0000000 1 


O < 


O « 


OO 



74 



<n in vo I s - co o o — c\j co <r n o h- co t\ o — cm m vj- m o h- oo o o — c\j m >$• m o r- co o o — <\i cn ^ in so oo o 
m rorn m rn m co <j- >r vr vf ^ <r *4* -t >3- in in in in in in in in in in so o so o >o so o o sor^ r*- r- h- n. is- n- ^ qq 
<?'?<? <?'*<* <t 't'f <t<t '&<?'? 

cl a a o„ cl <x o. cl cl w q. w a a cl cl a w a Q- w a. w a. w a. a a a cl o~ w w w cl cl <xcl a. cl cl cl cl cl a- cl a <x 

O0 00 </) 00 00 OO 00 OO O 00 OO co 00 OO O0 00 00 00 00 l/> 00 oo 00 00 00 00 oO oo 00 O0 00 00 co OO 00 OO OO OO O0 oo 00 00 00 O0 00 CO 00 00 

uooo^oooouoouoouuouoooouooooouoooouuuooooooouooo 















UJ 




• 






















3 




UJ 






















o 




2 






















< 




• 






















> 




O 


0 

0 
























M 


% e 




















UJ 






W UJ 




















h- 




X 


2 2 




















< 




»— < 


• • 




















H* 






Of cC 




















OO 




UJ 


o o 
























2 


LL UL 




















UJ 






*— 4 w- « 




















3 




o 














UJ 








cC 




t 


U- w 












cc 








H- 




2 


N-4 M 












UJ 












O 














X 








2 






W UJ 




















O 




o 


2 2 












Cl 








2 




UJ 


►-H K-4 












O 








X 




1 — 


O O 












O 












3 


1 2 | 


2 










o 








K 




CL 


2Q2 


a 












^0 






2 




20 


QOO 


CC 










2 


in 






UJ 




OO 














a 




>— « 




2 




o 


O JQ 


o 




— * 






•— < 


O 






UJ 




o 


wow 


o 




“5 






i- 


oOh- 


rvj 




cC 




un- 


o<o 


< 




•* 






< 


2 


h- 




3 




co 


303 


o 




♦— t 




« 


a: 


ujo 


<r 




OO 




a 


Cl cl 










o 


UJ 


20 


X 




< 


— % 


oo 


2—2 


— 




o 


• 




1- 


*• 


X 


< 


UJ 


2 


h- 


qoo 


o 






• o 


ii 


♦—4 






o 


2 


•* 


— 


o *o 


• 




_ II 


20 


2 




l| — 


2 II 


2 




2 — 


L* '—4 


w 


w 


2 


2 


•* II 




2 


CC cQ 


*> 


* 


>- 




O • 


W2W 


2 


»• 




H II 


— >£ 


•— < 


luara: 


*— i 


r— 4 


OO 


^HOO 


oO 2 UJ 


CQ *cQ 


•2 




r— 1 


II — 


II •* 


< 


h-UJUU 


II — 


II 


< 


II X 


<L 2 




CC — 


II 


II *" 




OO 


2 


t—4 


»— • w 


X 


O 


M 


UJ ui • 


QOQ 


o< 


t— <4 


3^ 


^ * 


*» 




ox 


»— 4 




2 


II 


2!h «0 


h-ULh- 


wo 






in *t> 


in 3 


2 


C\J — 


r-s 


f— 




00 


»— 4 


*-H 


t— < 




0> M 


in-)^ 


in— 


►— i 


NOwJ 


m2 


sO 


2 


in — 


02 — 


00 — 00 


— o 


in 


in— 


— <X 


vC 


O 


o 


x 




X 


*—« 


O'— 


*— 4 H-4 


o 




K/) 


Ui. CL 


CJ<1 


UJ 


OIL <1 


ox 


o 


O 


O— 


<l<4 UL 


U. 


W<C 


o 


o^ 


Qxm 


Q> 


aj 


QhU 


ax 


o 


X 


ox 


oo— 


<3 — cC 


H~»(J 


CJ 


OO 




in 






vQl^» 






OU 














in 






in in 






in 










in. 



o o oooooou o oo oooo oo o oo oo oo o 



75 



#-H <M ro >$■ Ln O f*- CO O' o — » to Ln sO N» 00 0 s O <M CO >3- in <0 I s * 00 O' O —4 C\J I'D >4* in N- 00 0> O »M <\J 3 ^ in -f> h- 00 
00 oo 00 00 no 00 00 oo CO O' O' O' O' O' O' O' O' O' Ch o O O O O O O O o O -4 -4 — ^ ^ ^-1 f\i fM (M OJ 00 00 c\J (M CM 

>*■ Nt >3* <t- >t ^ ^ <4" >t 4* <? <t >t tn tr\ in in in in in in in in in in in in in m in in m in in in in m in la in in in 

aaQLCLa.a.CLa.Q-cua.CLa.aQ-Q-Q-CLCx-a.a.acLCLQ,a.acLCLaa.ouQ.aaa.a-acLCLaaaa.a.acLGL 

00 oo CO 00 00 00 </) oo 00 00 OO OO 00 to 00 l/S 00 00 00 00 OO CO 00 00 CO O0 00 1/) 00 00 OO 00 00 oo to l/) 00 V) CO 00 to 00 oo 00 1/} 00 l/) oo 

OOOOOOOOOOOOUOOUOU'JOOOOOUOOUOOOOOOOU oooooooooooo 















UJ 






























-J 






























GQ 






























X 






























UJ 






























</> 










2 




















2 










O 




















UJ 








































h- 




















> 










< 




















CQ 










21 












oO 


















»— l 












o 








h- 










H— 












1— 1 








< 










00 












h 








h- 










UJ 






— 






oo 








OO 






















Hf 


















U. 






•* 






K 








UJ 










O 






3 






< 








z 
















W 






H- 


















UJ 






a: 






OO 








»— 






c\J 




O 






a: 














3 






- # 










LU 






O 








O 










< 












2 : 






1 


QC 






—* 










— 






►-4 








CQ 






iZ 




0C 












H* 








3 






r* 




c 






•* 






3 








00 






3 




> 






0 






CL 




— * 










w 




Q 






W 






X 




— > 




> 






q: 




O 






0 C 






o 




+ 




CQ 






a: 










CC 






o 




x 










UJ 




2 






UJ 














a 






1 




*— 4 






1 










X 




UJ 






00 










00 






M 








h- 00 






2 




00O 






X 


IU 






O 


ox 




30 






UJ 




X • 






UJ 


l~ 




Q 


_J 


2:0 




CL 






X 


nQ 


oau 






X 


< 




UJ 


^H(NJ 


*-*< 




2h 






rO 00 — 


nO 


UJ 2T 






— 






oo 


XnD 


H-0C 




OOO 






>0 




* 












3 




3h- 




(Q 






t/)UJ •» 


0 


h- 






#« 


h- 






00 


Co 




h~ 






oz\o 


h- 


o< 






3 


00 




oo 


Jh 


xo 




00< 






h- UJ— ► 




<1— 






•» 


LU 




2 


< 


00 




Sh 






v.^3 


O 


XoO 






0 






3 


00 


o< 




300 






O— •«— ' 


O 


o^« 








LU 




00 


0 


<3 




00 










O 






OC 


h— 








>- 




UJ 








— 


<LL 






< 


<x 




O 


— 


GQ — 




Oh 




2l 


— 3QC> 


O 




2 




> 


h~ 




2! 


• 2 


r— 4 




zo 




< 




• 


CQ 


<t 




»-4 


00 




M 


UJ< 


X * 




*-* 4 CL 




00 


• X uj 11 


a 


* X 


00 




SI II 






2 : 


2:00 


oiu 




z>; 




2 


zox 


UJ 


UL»-h 


2 


z 


-J 


UJ 




2 : 


• 2C 


< 52 : 




2:0 


00 


•* 


*UJ 11 — 


« 




► 


•» 




X 


k-» 


3 


K 00 • 


cc * 




30 


2: 


r-4 


• II ^ 


h~ 


Oh- 


»~4 


OO 




H* 


h- 


CL <T 00 C? 


H-^UJ 


UJ 


QC 


UJ 


II 


11 x: ^ ^ 


C 


<1 


II 


H f 


11 ~ 




00 




K- Mill 


a:3 


3 


O 


2 


X 


30C — xo 


h- 


uj 2 : 


iZ 


00 


33 


UJ 


UJ 


LU00X • 


lUhZ 


2 


UJK 






•» ► 


00 


h- 






•« 


h— 




h— 






■ — 1 


O 


II 


<r 






3a: 


in 


in 11 


mo 


< 


o 


<— lw — 


<1 wh- 


h’- 


•— 4LU 




0 






0.0 






Ow 


a 


o 


OO 


CJ 2 




>fNj 


CO 




wci.cs: 




i-oc 






CSC 


a. 


< 


Q.<LU.0L 


U.ULLJ 


O 


NH HH 


z: 


0 


ua.i.u.<i 


LL 


OCL 


u 


Ui. 


o<^ 


3 


o 


3UHH 


3^0 


O 


ooo 


LU 


0 


QmXUJ> 


M 


ouu 


0 


00 


o> 




o 






r"4 


CM 








n>r 










in 




O 






O 










vOvQ 










sO 



ooo oo oo oo oooooo o o ooo ooooo o o 



76 



0NO^njca>tinor^c00'O^f\irQ'J'Ln or-ooo'O— “<c\jra vj'i^ ^r^coa' ou cOnJ- in or- co O' o^cn-' coffin o 
f^rofnt^rorororo^rorov}*^^^-^^ <f- >r in in in in in in in in in in 00 OOOOOO-O or — r^-r^r — r — r^-r— 
in m in in in in in in in in m in in in m in in in in in in in in in in in in in in in in in in in in in in in in in in in in in in in in m 



aQ.Q-Q.ciaQ.aa^aQ.a.(ia.aaQ.aa,aaaaao.a.Q»aaa(iciQ.G.aaaaaaaa(xaaQ.Q. 
oo oo oo oo oo oo go oo oo co oo co oo oo oo oo oo oo oo oo oo oo oo uo t/) oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo 



s: 2 : 2 : 5 : 2 : 5 : 2 : 2 : 2 : 5 : 5 : 5 : 2 : 2 : 5 : z: 2 : 5 : 5 : 2 : 5 : x : 



12 : 2 : 2 : 3 : 2 : 5 : 2 : 2 : 5 : 2 : 2 : 2 : 2 : 2 : 5 : 5 : 



0 C 

o 

Qt: 

a. 

UJ 

o 



< 

2: 



00 

LU 



U- 

O 

00 

UJ 

o • 







ZQ 










^1 






CUJ 
















•—<00 




2 






•* 






QC3> 




*• 






—4 






< 




r-H 






li 






>Z 




II 






-> 






O UJ 




“0 






•» 






O UJ 




•» 












CO 




— w 






iZ 






~J 










r> 




<\i 


<00 










-O 




N* 


o< 




“0 






•* 






HXO' 




*• 






M 




O 


H* 'O 




HH 










h- 


UJOO 




w 






00 






0:2:0 




00 






X 




O 


O^H 




X 






X 




O 


LU< 




0 






a. 






XOQ 


x 


w 




X 


■«— 1 • 




<— » 


h- O 


5: 






5: 






O 


-* LL 


< — 


— * 




<r — 






#(NJ **0-*rn 


oo<f 


»-H 


in 


00 0 






ujr^oo or- 


xr- 


ZN 


r— 




2 : 1 ^ 








•*~-4 


*— f 


•**—4 






• 


•**—4 LU UJ *• 


*—( «. 


>— < •* 


*• 


<— 4 f- 


*— < •* 


UJ 


H- >0<lo0 21 0 


II nQ 


II O 


sO 


II O 


11 0 


3 


q; 


wO ' 




•— « w 


w 


Zw 


»—< w 


2 


CL 


UJO 












♦— # 


khUJUJ^^UJ 


h-'JJ 


r^uj 


UJ 


00 UJ 


COLU 


H* 


w 


h- H- Q wH— 


-Oh 


vOi- 


I— 


vOh- 


OH- 






*— 4 *— * ►— « 


»-H 


•— < 


►H 


*— 4 


, *— t 


OJ 


tLCHCXU-U-tX 


ucx 


ua 


Qt 


LJOC 


OOt 


U 


•-* 3 : 3: *-*•-« 3: 


c -)3 


□j 


J 3 


□ 2 


cj j: 


O 








r- 






00 


>o 








0 






vO 







cZ 
















< 
















> 
















«*• 
































LZ 
















•» 
































w 






»• 










a: 
















cz 






il 










UJ 






O 










► 






*» 




























C\J 




X 










»• 


h- 




•* 


00 








M 






0 


00 








w 


O 




»• 










2 


►— 






0 








X 






w 


H 








»> 


O 




oc: 












O 




< 


O 








»• 






> 


O 








iZ 




!Z 










2 : 




O 


SI 






2 


**+**%***• 


< — 


«— » 




< — 






< 


^r^oo 


000 


0 


-*Oc\J 


oocf> 


r — 4 


f — 4 • 


00 


ooh-r- 


2 C 0 




co ujoo 


XCO 


z:r- 


coiu 


z: 




f 


4 


T~t fc | 






-IZ 






•—4 »• 


~4 +• 


•-V— ^ 




' — < »* 


•. • 


1-4 


000 


II 


II O 


nO<vO 


11 vO 


II 0 


nQH 


11 






M w 


w 


iZw 


t —4 w 


—0 


l: 








00 






CL 




IUUJUJ 


ouj 


O'JJ 


UJ^UJ 


— ^(JJ 


r^OJ 


UU >-H 


ro 


h- 1 — h- 


r^-H- 


r^-h- 


H* 


r^-o 


f**- H- 


H-w 




HHH 


•— 4 




*-H *—4 


•—4 


1—4 


*—4 




trotci: 


OCX 


uo: 


CZOOL 


Out 


ocz 


(XU, 


a 


333 


O-S 


Q 3 




□ I 


os 


3 :-h 


a 






O 






*-*4 


c\j 




v 0 

















00 00 o o 



00 o o 



000 



0000 



77 



h-oocno— 'CMrO ^ in sO f^CO O' O rr> in >0 00 (T* O CM rO in vO f*- 00 <7* O '■hcM rO <) 1^- CO 0> O *-« c\*co sfr 

f^fs-r^ooaOOOaDOOao X> 00 00 OO Q'OO' O^C* O' cr a>7' O'OOOO OOOOOO^^^^^^^^^^ogrvJMOsJtM 

ininininintninininintntninininininuvnininininNO'ONO'ONO'O'O oo^o^ooooo^sooooooo'oo 

aaaQuQLaacLO.a.CLCi.CLtxa.CLa.acLa-CLCLaa.a.Q.CLQ-CucLacLaa.a.cLacLa.cxcLQ-aacLO-ci.cL 
I/O (/> 00 0O CO 00 00 00 00 l/> 00 oo V/) oO oo i/o i/o I/O oo I/O 00 00 00 00 00 CO 00 I/O I/O UO oO 00 I/O 00 00 00 00 00 I/O </) OO to (>0 00 I/O LO CO OO 

oooooooooooouooooouoooououooooouooouuoooooouuouu 















Ch 






— % 


<\l 








in 






-»» 




NO 








O 


h- 






O 


00 






0 


00 






0 












»> 








•» 








»> 








*• 












5: 


0 






5. 


a 






2 : 


0 






2. 




o 








< 


h- 






< 


f— 






< 


K— 






< 




h* 








00 








to 








00 








00 












2 


O 




— % 




0 








O 






2 




o 










O 




X 


*• 


0 






•• 


O 






•» 




O 






*: 


a-> 






•» 


an 








CL 








O.H-4 










•» 


> - 








> - 








> 






— «« 


>- ► 










—5 


**> — 1 


*— 4 




•» 


*«M 


* "4 




— - 


► M 


r-4 






9~r~4 










2 : - 


Q« 


# 




Xm* 


a. 


• 






a 


6 




51 •> 


CL 




• 






<t *—* 


-*X — 


1 x 1 






~*x— 


UJ 




< •* 




UJ 




<►-< 


~*x~* 




LU 






1 /)^ 


r-H—'sj- 


*7 




O0O0 


in 


2T 




l/)h-4 




Z 




00 -^ 






z 


z 


s 


2 : to 


CO CO 


• 


z: 




CO 00 


t 


2 : 




00 00 


• 


2 


zra: 


00 CO 




• 


* 


h 




HU.r^ 


-j 


•* 




HCLr^ 




9* 




HU.r-| 


1— 


»• 


•*CZ 


f*H *X »-4 




1— 


i i HI 


r-4 


HO 


►Fw »* 


CL 


r— < 


na 


**h- •* 


_J 


•—4 


HX 




_J 


*H 


•™4 LU 


**H~ •* 






il 


II 


II 


ou-o 




II 


11 


vOLUvQ 


u. 


11 


II 


nOUvQ 


LL 


II 


II 


vOUnO 


II 


a. 


►-4 


-5 


X II 


w_Jw 


X 


»-H 


^ 11 




L- 


*— 4 


^ II 




51 




iC II 


^ — J*— ’ 




o 








u» 


l— 






LL 


21 






cv. 


to 






WJU 




i— i 


m 


n 


>4* ^ 


LU OJ 


►-4 


00 




UJ LU 


t-H 


*-H 


CO- 


UJ UJ 


k— 4 


't 


CO — 


UJ LU 


*: 




r- 


p» 


r-iZ 


hJh 


w 






1 — -Jh* 




00 


co*: 


h- — 1 K- 




CO 


00 ^ 


H-JK 










w 


HjH 






<w> 








>-* 


»— 4 






w 


1—4 __j >*-4 


a. 


LL 


lj 


u 


O Cl 


OK.CC 


a. 


u 


ucl 


QC<L 0 i 


LL 


CJ 


UCL 


ql<io; 


LL 


0 


□1 


CL <-L QC 


X 


i—« 


o 


Q 


o>- 


JtOIS 


>—4 


a 


CJ> 


3 CU-S 


►-4 


a 


CJ>- 




»-H 


a 


cu> 




m 








>r 


m 


vU 




p**» 


00 


<n 




O 




CM 




cn 




r*- 










r>- 


r- 




r*- 


r- 


r- 




00 


00 


00 




CO 


CO 


O 


o 


O 


O 


O 


O 


O 


O 


L 0 < 


u) - 


0 


0 


0 1 


U < 


0 1 


0 


a 1 



78 



in so h- oo O' o *-* f\i cr\ in no co O' o -h cm m o r*- <x> o o <-* c\j m ^ in & n- co os o —* c\j co ^ in o oo os o -h <xi 
eg c\j cv oj oj rn ro r> m m ( r> cn m ro m sj- <4- ^ >4- ^ vj- <f ,4* <f n$- in in in in in in in in in in %o o o -o n0 o o n0 O h- r- 
O vO ^ sO n0 'O 'O 'O 'O 'O O 'O ^ 'O >0 vO 'O vO s O 'O '•O ‘O v 0 'O 'O 'O O 'O 'O 'O s Q 'O n0 'O 'O vO O *0 'O 'O 'O 'O 'O ^ O *>0 'O o 



CLaa.QLCLCLacLa.CLo.cLa-o.Q-atxcLCLa.atxcLQ-CLCLCLCLaci,Q.Q.0ucLCLa.(XQ-aaaacLacLCLa.c3L 
00 <0 to 00 00 to 00 00 00 00 co to 00 to 00 00 to co 00 00 to 00 <0 to to to 00 00 to 00 to to 10 00 10 to 00 00 00 co to 00 00 00 to to to <0 
OUUOOOUOOUUOUOUOUOUOUUUUOUUUOUOUOUOOUOUUUUUUOUDU 

2: 2: 2: 2: s: z z 5: zz 2: 2: 2: 5: z 3: 2: 2: z z z 2: z z 2: 5: 2: 2: z 2: 2: z 5: z 2: 2: 2: 2: z 2: 2: z z z z zzz 



< 

2 : 

CC 

o 



UJ 

o 

< 

H 

tO 

H- < 

Q 

to 

to 



O 

UJ 

QC 



c\j 



to 

LLi 

U 

UJ 

X 



CL 

> 

I 

2 ~ 



































H-i 


to 














to 
























z 














H- 






















to 


UJ 




CO 










O 


in 




















to 


X 




00 






0 




U 


0 




















h-i 


*<■«. 


O' 








•» 




CL 


r—J 










X 










z 






0 






















r- 










to 




O 








< 




z: 


a 




► 






-O 












< 


h- 








to 




0 


h" 




-3 
















+ 


CL 




O 






z: 




►— < 






w> 






to 










— 


z 


O 


O 






•» 




k 


O 




Q 






to 












LU 


O 








a 




0 


O 




to 






►H 




to 








I— 








•« 


>- 




LU 






to 






'x 




z 






< 


**** 




iH 










to 


•-% 










to 




UJ 






CL 


F— 


O 


• 




SI r. 


0. 






O 




to 2: 






to + 








z 


to 2: 


QC 


t 


UJ 




<t ►-« 


— x— * 




0 


• 


< 


z 




< 


Z'- 






# 


< 


zuj 


CJJ 


LU 


/I 




tO^r 


00 




z 


lU 


to 


UJ 1 ! 




to 


UJ^ 




to z 


r-H 


to 


LU h’ - ’ 


to 


z 


• 


z 


za: 


CO co 


CO 




z 


z 


Z 




z 


Z^ 




Zw 


1 


z 


z 




• 


H 


r 


r< 


H X *— < 


t-H 




• 


•• 






•» 


f-Q_ 




•-a. 


to 


r* 


-If 


Ik 




-J 






*• 


•> 


a 


to 








r-H 


— 4 >- 




—t>- 


z 


t-H 


rJ 




to 


CL 


11 


lf 


sQO'U 






to 


II 


II *H 


UJ 


II 


It 


UJ 


11 


LU 


IF 


1 ! ^ 




to 


> 


►— < 


^ II 






-j 


♦— < 




- 0 T> 


X 


X 


-> II 


3 


Z II 










M 


to 






U_ 




0 


2 : 




w 


z 






z 




II 




■*— ’ 




z 




r- 


'O — 


UJ UJ 


UJ 


LL 


h~i 


0 


O' to 


h-« 


CvJ 






CT)~* 




in 




< 


* 




co 


co^C 


^ b- 


h~ 




W 


c n 


co to 


H- 


O' 


0>^1 


H- 


O'Z 




O' 


O' a 


CL 








*** 


M JM 


hi 


UJ 






1— * 


Z 




w 


z 




to 




z 


z 




a. 


LJ 


UJCL 


oc<a: 


a: 


X 


X 


u 


□s; 


LJ 


LJ 


OCL 


LJ 


UCL 


z 


LJ 


UlU 


UJ 


X 




Q 


o>- 


'iUJ: 


j: 


H- 


>— < 


CJ 


QtO 


O 


O 


o> 


LJ 


a> 


UJ 


a 


OH 


H- 


M 


tr% 




SO 


r- 






00 




CT' 


O 




— 1 


(NJ 


cq 






vj* 


in 




00 




00 


co 






to 




CO 






O' 


O' 


on 






O' 


u> 





o o 



000 o o 



o 00 o 



o uo 



o o 00 



000 



79 



of^ooa^o^ooro^Ln'Or^*2oc7>o^<f\iro-4"Ln<>^'Coc7'0^c\)i'0'4-invor^-aD(>o 

fs.f^NNNM^aOCOcOCOCOoOCOQOa)OOONO'(J>0'(>0'a'^0^(7'OOOOOOOOQO-<'H^r-<H-HrH t -«p-< f HC\J 
*QsO »o "O 'O 'O 'O v O'O s O n O'O v O > jO s O'O s O v O v O v OvO‘OvO 'O so ■o r^- k- k- r > -' I s *-. r**~ r^- k- r-^* p’*- r*» k*. r^* r^* r^» k— 

Q- CL CL CL CL Cl a.aO.Q.a.Cl CLCLOuCLCLCOaCLCLCLCLa,CLa-Q_CLCLCLCLCLCLCLCLQ.CLa,<LCLCLQLQ_CLCLQ,a,CL 
</) 00 00 OO 00 LO 00 00 CO CO 00 LT) 00 to 00 OO LO OO 00 00 00 00 UO 00 (/> 00 OO to OO to 00 00 00 00 00 00 00 00 00 00 00 OO to oo O) 00 CO 00 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

x 2 : 2 : 2 : 5 c 3 : 2 : 3 : 5 : 2 : sis: 2 : 5 : 5 : 2 : 2 : 2 : 2 : 2 : 2 : 515 : 2 : 5 : 2 : x 2 : 2 : 2 ; 5 : x xxxx 2 : 5 : 2 : 5 : 212 : 5 : 5 : 2 : 3 : 2 : 



LU 

O 

2 : 

<z 

h» 

oO 

*— « 
Q 

00 
00 
*— ♦ 
2 : 

Q 

X 

< 

O 

2 . 

M 

<X 



Q 

LU 

Ct 

»-H 

00 

UJ 

o 

UJ 

X 

►— 







— * 
















#• 


00 






0 








O 






— * 


X 


k» 






•* 








9* 


r-4 




0 


< 


X 






X 


Ch 






X 


O 




•* 


00 


H-4 




O 


<t 


O' 




0 


< 


H 




X 


X 


GC 




*» 


00 






f 


00 






< 


Cte 


a. 




X 


X 


O 




X 


X 


O 




oO 


< 






< 


•* 


I— 




< 


•* 




00 


X 


a 


X 




00 


< 






00 


<r 




X 


r- 


X 


0 




X 


CL 


O 




X 


a. 


a 


LU 


CL 


IU 


»-H 




»• 


X 


O 




*• 


X 


0 


\ 


>* 


H 


►— 




cl 


LU 






0. 


LU 






*• 




O 




> 


I— 






>- 


h- 


— * 




1— 


k- 


LU 




»• 


•» 


O 


— * 


•* 


r. 


0 


X^ 


X 


X 


OO 


X 


CL 


CL 


• 




CL 


Cu 


» 


<L\- 


*— 4 






< 


— X-* 


-^X 


-*LU 


<c **■ 


^x 


— ‘-^X^UJ 


00 z: 


— X 




O 


00 


H^O'HVOZ 


C/)r-t 


«-H 


r— < r-4 ' 


CMZ 






X 


z 


00 cr. co 


O « 


X w 


CO 


OCO 


a • 


•*x 


CO 


OCO oco 


*— 4 


r 


4 CL ~4 LL C\j (X 


•*00 


^ cl CV »-4 OL (\| *-H 


— 4 


— 4CLCM^HQ,C\J->4 






► h* *> 


*•1— 


f -00 


HX 






~00 


II II 


r*K~ 


*- ► 1* 


O 


II 


nQCJ'Q 'UCJ XJOO 


II 


O CJ '0 0 0 0 00 




sOOO^UUnOO 


O 


^ » 




w*— t 


^c 11 


'-o 


J 




— » 




— ' -J>— ’ 


U 




u. 


U- 


X 




LL 


u. 


X 


ox 


LL 


CL 


O 


sO — 


UJ LULU 


UJs-h 


00—* 


LU 


LULU 


LU*-4 


Ow 


LU ! 


LULU UJLU 


LL • 


(7**: 


H* -U h— 


1-0 


H— w 


O' 




hh-Jk 


.-Hi—’ 


k— O 1 — h— O H— 1— 


< 


•w 


— «JH 






w* 


•— < — i 


« — • 1 


►-4 


X 




H-tMUMM 


UJh- 


U*A 


QC <1 C£ OC <1 QC LL 


ux 


ac <l cC cl <1 oca. 


0 — • 


cx. <x cl ac <l ac. a: 


X<1 


ox 


:so:s 3:u^:^ 


ox 




ox 


iu^3;u3:3: 


H* O 


0 








00 






O' 


0 








O' 






O' 


O' 






CT' 


0 









CMsJ" 

OO 



o 

• o 

o *-h 

o# 

« — 1 *’■— » 
# 00 

ooin in -*o 
z: *oo *000: 
UOZODS 

^ ^ LU «L CcTUJ 



OO 

H» h— 

OO 
OO 

—*—*00 

OO z ^00 LAUJLU 00 ^ oc 

• « LU *X •GCcZ'-O OO, 1 — <C 
iiiONOiuo<<r^^M(j 
XLUUJ * ^ + OO^XXOO 

• •QiooH'^oooosi^ww 

LULu^a^^z: x 

CtQCLUXXX II H II II 

»-«*-« x z ii 11 

LLLL H || LU ZKCrC 
— 'Z II II LUccroOOOt-cO 
— ^ oo h-cc^oootxoo 

OOLJh-^^OJ^^CtCC. 
U, LL CKX H-i Xu^l 2 . X LU UJ 



O 



OOOO 



80 



—4 (\J CO >f tn O h* 00 & O OJ CA >4* LA O h- CO O' O AJ CO <t* I A NO h- CO O' O CM ro st IA sO f— CO 0^ O —i <M rn ^ in O h- OQ 

<\I fN4 CNi CNJ c\J rvi c\i (XJ (N ro ro ro r0 r0 ro >4- ^ La in in U^v LA in vjO s0 <> 0 <> v0 sO NO 'O 

■ p-* r— fs* p— p>-* p-* h— I s - p*»n- r— p— r— p— r— r-r>» r— h— I s ** r— r— p— r— r*— p*"* p-p— a- r— r— r— p— I s * r— r— r— p— p— r— p*^ r— 



Q-Q.o,Q-acLaG_Q-a(xcLO.a.Q.aacLCLaaQ_a.cLacLCi.a.a.Q_cxcLCLn.cLa.cLn.CLacLCLCLCL£Xa.aa. 
I/) l/) (/"> OO l/) 00 00 00 OO t/) OO 00 (/) L/> OO 00 OO (/) C/) OO OO CO l/> OO 00 00 OO l/) OO CO 00 (/) L/) 00 L/) (/) 00 00 OO 00 00 CO CO OO l/) 00 00 OO 
OOUO'JOOOUUUOUoOOOOOOOOOUOOUOUOOUOUOOUUOOUUaOUUOO 



2:2:215:2:2:5:5:: 



: 2: 2: 2: 5: 2: 5: 2: 2 s: 2: 2: 2: 5: 5: 2: 2: 5: 5: 2: s: 



XoO 

o — <tn 

• v- 00 5:0 

O ‘-*XX— < 
O XOJLU 
XQ-ClQ 
UJ - •+- 

— a.uux 

OO ► XOOO 

qooh-< ooq 
XO^O 1 — » 
v.xxoo:s:~ 

00 t 

— « — i'-* - 4 » — UJ 





0 


H— 


r» 


h- 


< 


LL 


UJ 




O 








-J 


► 


O 


UJ 


—4 




UJ 


2 






UJ 


*-H 


cC 


a 


X 


O 


LL 


X 




>• 




H* 


LL 


UJ 


CX 


—4 




O 


< 


> 


CD 




2 




\- 


CD 


-J 


a 






CO 






O 


UJ 


-J 


O 




< 


UJ 


X 




a 




5: 


X 


»~4 


O 


• 


UJ 


O 


a 


UJ 


LU 






<— *h* 


LL 




Q 


X 


X 


X 


-J 


H- 




O 


X 




> 




*—4 


< 


X 


X 


O 




Z 


► UJ 


CC 


CO 


— 00 


O 




UJ 


X 


a 




♦— « 


► rsj 


< 




X 




X 




< 


X 




h* 


UJ— * 


LU 


Q 


-X 


• 


<r 


• 


00 


0 




a: 


jo: 


X 


UJ 


• 0 


a 


> 


0 




0 




< 


CQUJ 


►— « 


H* 


XQX 


»— 


a 


00 


X 






— K 


5Tf- 


-J 


< 


-hUL 


00 


0 


UJ 


0 


LO 






UJO 




oc 










< 


—4 




*» 


OO < 


UJ 


UJ 


QQ 


LU 


a 


UL 


UJ 






- UJ 


za: 


X 


X 


< UJ 


X 


X 


a 




3 




zq: 


LU< 


h~ 


UJ 


ujk 


H- 


< 




H- 






-40 


X 




0 


a< 






00 


< 


O 




UL 


U-O 


UJ 




a 


O 


X 


UJ 




X 




ouj 


0 


IX 


00 


OO IU 


X 


a 


0 


UJ 


< 




<ica 


h- 


—4 




HZ 


t— « 


X 


X 


X 






UJ 


a:o 


a 




UJ 


00 


X 


< 


*— 4 


X 




as 


ujz 


UJ 




H-O 


0 


UJ 


>— 4 


0 


—4 




2 : 


CD 


H* 


►-H 


—4 






X 








0-4 


2:0 


O 




1— 


> 


• 


X 


X 


O 






LUO 


< 


0 


OO 


CD 


H- 


< 


a 


< 




<0 


5: 


OX 


X 


zz 




00 


> 




UJ 




•» 


• 


< 


< 


<r 


O 


UJ 




a 


X 




r-^UJ 


Xoo 


X 




H* 


tu 




0 


UJ 






\ZZ 


0 3 


0 


0 


QO 


H- 


LL 


X 


h~ 


00 




\,MM 


<iiiJ 




OJ 


UJ CO 


< 


LJ 


< 


O 


♦—4 






UJ 


• 


</) 


OO 


(X 






X 






• 1 UJ 


a 


</) 


0 


OQ 


UJ 


X 


X 


X 






z: u. 0 


QC< 


3 




UJ 


X 


< 


< 


a 






DO.2 


ouj 


UJ 


0 


00 00 


UJ 


UJ 


UJ 


0 


X 


X 


aoo 


ULX 






-40 


O 


X 


5C 




0 






—4 


X 












00 




< 


ILQO 


00 


<L 




Xoo 


00 


► 


► 


—4 


X 


Ql 


Oluuj 


UJ 


X 


0 


ox 


X 


X — X 




0 


5 


f-K 


h-O 


-J 


< 


<0 


0 


o\o 


X 


X 


UJ 


ZDD 


OCX 


< 


ox 


X< 


< 


< -< 


—4 


< 


h- 


Odd 


CL< 


X 


H- 


H-qC 






X 


X 


— < 


•» 


^5:2: 








h- 


►— 


hQh 


f— 


X 




HOO 


ax 


• 


LU 


LU 




UJ 


< 


< 




CLOO 


o< 


0 


X 


XO' 




LLK- 


■LL 


X 


> 




•-H 


K 


h- 


a 


o< 




030 




0 


a. 


o:oot/> 


</)uo 


l/> 




a £< 


- cc 


a 




0 


0 


V 




X 




>- 


>UJ 


•LU 


XXX 






•» 


l/>— 


-«UJ 


UJ 


0 


o>oo>- 


— <ra< 


LU 


UJ 




0 ^ <«> ^ UJ<< 


<x 


X 


X 


XlUO’XJXJJOLU 


JL 


X 


< 


— % QOO 


OH- 


1- 


0 


OoOLUOO 




X 


h- 


►— 



00 — — 



2: la 0 r— ao 2 ^ la 


XvO 


r- 


<C 7 '( 3 'C 7 '(J' « 00 O 




0 


W fH r— ^ *H Lj C\J 




nj 


► *-00 ► ► 


It ► 


LA - 


II O \0 O sQoO vU vy 


XO 


O'DUJ 


W ^ W 1 ( ^ 




H>y Z 3 


00 5: 


ni 


X 


— 4 UJ ’U LU UJ — 4 UJ LU 


OUJ 


ouj^ 




^ 4 H- 


H-H- H-U. 


(Vmm —4 • 


—4 


-*XU 


UJXXXXXXX 


OX 


O CLlJh- 




0 'S 


osolo 


CM 


cn 


vj-Ln 


O 


0 


00 




»— 4 


H H 



o 0 — o— - - - - - 

r-< ^in^in •* 

h# , H hhhXX>< XX 
w(\|>-w^inOQQ OQ 

Ln^r-njin^r\jr~s^ —4 —4 



x 

Q 



f— h~ 1— — h-h-— h- 

<<«<«<<• <<X< 
2 :>: 5 iX 5 : 5 :^ 2 :a 5 :s 
xaxxxxxLLczou-x- a: 



►s ► ^ju ► • *»X — •» •* 

X »<XXUX^X<X\X X 
O* OQZOaO O o 

1—4 *-H -~4 UJ .—4 LU *~4 X «—4 — f-»4 »— 4 

^cj w Ow w 
< uj : ii ac oj - 

<£f <<LL<2<LU<33< -< 

>3 2:0.5:- 2 

x ujch xoxulx »a:S-xs ac 



auuuuuuuuaauixu^azua oiuo^uuoxo 

UL LL U„ U. li. U, LL LL UU U- UJ LL \ LU LL LJU a: LU LL LL 00 LL O UL O LL 



nO r- co O' o -4 oj rq %j- 

0000-^—4-^^^ 

H r*H 1— I r — 4 »^{ •— 4 



in<j 



cr>o 

«-H f\J 



cm 



<\i 

cm 



m 

c\i 



in 

(\J 



O 



OOO 



81 



^ o ^ ovj ro xt* vO ^ co o ^ ovj ^ in o 03 o ^ ro vf u> co o oo ro in so r-- co (> o '-h (xi ('O in o 

•h-CDooCOCOa)CO'^COCOCOQ'^0^0'0>U'0>CI>0 > 0000000000'-<HH^H-HH 

«xxxr^r^f^r^r^xxxxxr^xxoOvDOcoooaocococococoQOcoc)Oco:o 

0wO.aa.a.CLCLa(xcLQL0u(xci-Q-CLQ-aa.ao.acta.CLQ.Q.cLCLCLa.a.a.aa,CLaGLCLC3Laci-CLCLa.0La.cL 
oo 00 O 0 00 oo 00 00 00 00 00 oO oo 00 00 00 00 00 GO 00 oo 00 OO CO 00 00 00 00 00 00 00 OO oO 00 00 00 */> O0 00 00 00 00 00 00 00 03 00 00 00 

















qc 


< 






»> 




X 










oc 


> 






« 




* 










UJ 








II 




X • 












UJ 






00 




9**m UJ 


X 








• 


0 






2 




* x oc 


* 








h- 


cl 




— % 


UJ 




UJ * < 


• 








00 


X 




-*x 


2 




a* 


2 








UJ 


< 


«** 


X * 


•? 




<UJ 


2 










00 


X 




* 




oc 0 


o 




X 




LL 


•* 


X 


• QC 


X 




UJ< 


QC 








O 


a: 


* 


-*»^o 






00 x 






• \ 






0 


«•* •» 


X UL 


»• 




H2 






UJ •* 




—*UJ 


QC 


XQ 


•>> • 


ro 




a cc 


>- 




00» 




xo 


a 


*LU 


• OOQ 






20 0 


CO 




—•2 




►2 


UJ 


- QC — 


X>UJ- 


* 




2 h~ 






Q 




• < 




X^X 


O 


D 




h-*-< -*0 


UJ 




210 






2 


»«400 *• 


♦QCo 


II 


— * 


20 XUJ 


-J 




2 




i-oc 


O 


o:lu* 


00 O < 


X 


X 


LUqC *> 


CL 








<< 




hoa: 


>a:o 


< 


* 


xo . 


x 




20 




o> 


h- 


< 0 


a: 


00 


• 


LULL oOLU 


< 




ujo: 




0 


< 


X 00 LL 


OCUJ0O 


2 


00 


QC hI 


oo 




xo 




00 




V— < 


0 ^ 


a 


*-H 


Ol * H- 




X 


LULL 


X 


2 




QC O 


CL 2 


X 




00OX-* 


X 


X 


aC 




L-«_J 


h- 


OH-LU 


cLUh- 


nT 


X 


< cl *oll 


o 


•* 


Oh 


m 


2< 


00 


CC3-J 


— . LU^3 


* 


•— 1 


— UJ2** 


-*< 


• 


003 




— OO 


UJ 


CCQ.O 


x h- a. 


OJ 


m 


XXhhOOX — 


XLU 


oC 


<r cl 


O 


X — J *** 




LUf— < 


- 2<Th- 


*- 4 


h- 


- M oox 


•• 


0 


LUX 


x> 


XJh- 


a 


OO 


^ 0X3 


•» 


< 


X» LLlL GC2 - 


«^i m 


uu 


s*-< 


X 


•OUJ 


2 


20 


*: — ^0 


0 


-* X 


^OQ- OQ* 


X2< 








» LLcC 


< 


O UJ 


^^-h- 


II 


X 


« M*f J— ^ 00 




Q 


ILLL 


LL 


e£ 0 




— »OCC 


• x<ooo 


2 


* —• » ^ 


00 0000 | ulh 


• UJ 


UJ 


OO 


O 


OUJUJ 




h-o<i 


00 ►X LU 0 


*-h 


- XX X 


m-»2ZXOJ< 


UQZ 


-J 






LL X X 


0 


<.C€ 


>- ^ cC 


*» 


00 * «*a, * 


■ »HUOO>MUJ 


«J< *- » 




— 00 oO 


00 


h~ U. 


<1 


X <t 0O 


iLf— UL<t 


X 


t—4 «» * LJ ■» 


X | M M >** 3> I— 


OCUJO 


< 


X 22 


UJ 


Q 


QC 


‘-‘Oh- 


O OO OO 


<r 


00 00 00 HXhh h- !JJUJ <1 


<QC t 


O 


* ao 


0 


liJXO 


h* 


^ 0 


< • UJ 


* 


XmhUJw^o<<<IIQ|« 


O 2^ 




m — *►— 1 >— * 


2 


JOZ 




00 UJ _ J 


O00 OOUJ-* 


C\1 


►—» 0 J 


^whhI|-» 00 


ooox< 


2 \hh 


< 


0 < 


LL 


LUh-a. 


^>LLUJL- X-h 


o:xx2x<cl>>x q 


(JjH-f *>*_ — , 


••< < - 


*XH 


<L 


O 


2 — 


l~ OU2s 


* 


LUUJ LLOC-J 


h- Q» 


<x 


ll « ^^xcc 


OD'-O 




u,Qosai^ z:o^ 


K. 


<ct:oc^cc 


XOOQC3<< 


ZXUJ2Q — *■ 


— o—x>> 


•*< 


CLUJ 


00 


asz * 


•CLOOCX •- 


> 11 


Sh-h-QCH«<^ Q Q-^ 


C3 > -h f— ►— < 




X X>~»UJUJ< 


» > 


h- O 


2 — 


< •- 


0<2‘- - 


X 


<T<<<CXC2C • ihZZh 


2 : 0:3 


KX 


**LU ^QO' 




X33-h 


a X UJ O 7: UJ oc < c£ 0 < 


•» 


MlZ>ZZhQQO«I- 


KQ.QDW, 


«» O* h" 1 


~<o 


*aoac 


UJ • 


-oujo 


Xh-UU<UJh- 


* 


X 0 


<<H-KIUUJ^^ 


o<s<a.n;xxzx<QO 


1 2 


c* V’— J— 1 


X* 


Zh J X>f-<x 


a. x ^ 0 33 x 00 00 > x 00 ^ 


ZZOUJZh*-* 


— ‘c-nxccocxc. 


^a< 


0C<’12~J^ 


LL h-O^ 






. o ac —< < oc ac >-« oc <<o 


hQUJV 


li]QMMj> 


— OUJLUO 


r. 


LULUUJ IU LULUIJJIULUUJUJUJUJ^ 


^0 


•» Zh 


h- OC h- < O 3 ^00 


1 - H- 


-JaCQCcOL 


X JJJh-M 


XXIII 


IIIIIIIIM 


a : 0 O 00 


•* <<<cx22h-2x «-2 2 


hhrvTCCL 


X 2 Co a 0-0 


t— 4 




<IUhmXhZZ>ZZ««OXmm 


XLU> lUXXCII Cl 






hi 


ox 


3 <t 1 — h- ; 


XUJ’ 




< 


OOI- 


wlU<<Q 2 


U ' 


r» o* * 


■•»«*•**•*•»•* *0 


00 a: o: c\i <x x a: 0 3 0 00 uo x s: cl cnj 0 . 0 — 


00 * 


UZKOo.Z(WZh 


11 XXXXXXXXXXXXXXCM 


















2 


-OOOOOOOOO OOOO LU 


UJ •» r» r> 


•» •» 






►S •*•*** 


• *00 


•* «» * 


»»►►►». *•* CNJ r f— ^ r— < "'H 


fM *— < *~H *— < r—A *”H Q_ 



QCXXX\XXXXXXXXX)<X\XX* X1UXXXXXXXXXX 

Oooosoooaooooqooxo^ia ^ooimninmnoox 

U- im< r*H ^ r— H i— < ^ i—4 «H rH r— < i-4 <■— < LLi fH 1J . r>4 >H »-H *- ^ *-H «~4 «— *4 rH (\ I v^ - « 

cd ^ * a 

s <<<<<<<<<<<<<<<<t<<i~<uj<<<<<<<< <<<* <<<< <K<K<<I<<<< 

<ti a: oc ql qc ac oc cl a: c£ ac ^ oc x ex ac ll c£ x ll 2 cx cl o: ll occc ll ac oc cl cc ^oc oc ^ oc cc oi cl u. ci oc tx cc or. oc 
^uaauuuuoaauo'JjjuQQ a<uoauauujaoa nDuuououuouuuuu 

V^U.LLU.U_LLLLLLLLLLU,U.LLU.U.U-LLU,lLOCLL>-HLLLLU.U,LLLL|jLlLLLlLLLLniL LLLLLLLLLLLLLLU-LLLLLLLLIL 



sOr^oocr‘o^ojroNrLn\Qp-*cua>o^fNjcf) 
c\| c\j cxi cm r^i t'q r') ^ cr) rn~n rn xT xr <r st 



vT ll > vQ CO tp O f\| m sj' LT> ^ uj oo o ^ c\k<i >c" u 'i 0 x co cn 

vf ^ ^ <r <r cn ?n lh in ltyjo in in in • n <> ^<3 «o no vO so o vO <? 



82 



h-coQ'O^cNj 0 >ttn •Oh- ooa' 0 -- 4 Cvro^msor^QOCT' 0 ^cMf , n 4 *iriO(^'^) 0 > ‘ 0 ^rNJrO' 4 *msOf^-coa N Or-<c\j ^sf 

^ r-i h oj cm c\i cm cnj cnj cnj cm m cm ro ro ro co ro ro ro ro ro co > 4 - 4 * * 4 * xj- . 4 - > 4 - ^ in in in m in in in in in in >0 vO O O 

CDaDOOQOOOCOCOOOCOa^COCOCOCOaDCOaOCOX)COCOCOCOOOaOCOCDOOQOCOaDCOCOCOCOCOCOOOCOOOCOGOCOCOX>COOOCO 

CXCLQ- 0 -CLQ-CLCLO-CLC^QuQ.CLCLCUC^aCXQ-Q.aQ.QLCUQ_QLCLQ.CLCLQLa.a.CLCLQ > .CLQ_CLQLCLCX.Q.CLa.eXCi. 
CjO CO 00 CO CO CO t/) 00 00 00 cO CO 00 CO CO cO cO CO CO CO CO cO cO 00 CO '>0 00 cO CO cO uO 00 cO cO CO CO CO cO 00 cO CO CO CO CO l>0 cO CO CO 

OOOUOUOOUOOOOUO'JOOOOUOUUUUOO'JOUOOOU'JUOUOOU'JOOUOO 



2 5 : 2 : 2 : 2 2 : 22 : 2 2 : s: s: 2 22 5 : 2 : 2 2 2 : 2 : 2 : 2 2 2 2 22 


22222222 


22222222 


CO 






X 


2 


< 


LU 






w 


LJ 


■1 


•» 


0 








•» 


< 


QC 


CO 


cc 


1-4 


a: 


m 


II 


« 


►—4 


0 






m 


_J 


LU 


CO 


O 




0 


•» 




UJ 


X 


H 






X 


co 


> 




LL 


m 


m 


X 


2 


0 


0 






X 






<1 


2 




H 


•« 


CNJ 


O 


2 


»-4 






X 


• 


• 






LU 




X 


•« 


ce 


< 


0 


0 




•» 


CO 


CO 


CO 


O 


O 


2 


ONl 


ro 




oe 


X 


< 


#■» 


m 


> 


> 


> 


2 


2 


— O 


9» 


►— « 


UJ 




ce 


cc 


X 


CO 








< 


< 


^a: 


(n 


► 


0 


f- 


X 


h» 


** 


1—4 


LU 


UJ 


LU 


•» 


h— 


»> 


•— 4 


* 


CO 


X 2 






» 




O 


0 


O 


CO 


CO 


• UJ 


•* 


II 


2 


► < 


X 


LU 


CO 


X 


2 


2 


2 


UJ 


•-H 


O-J 


w 




LU 


• -J 


0 


_J 


H r 


i-H 


< 


< 


< 


cC 


O 


LU CD 


II 


2 


CO 


^ — 




O 


w ► 


O: 


H— 


h- 


h- 


< 




Gh2 




O 


2 


X 


X 


2 


X 2 * 




CO 


CO 


CO 


O 


CO 


h-4LU 


2 


ce 


UJ 


f * • 


X 


*-4 


-H < X 


<1 


H-4 




♦— « 


CO 


CO 


coco 


O 






cO» 00 


0 


OO 


0£ LU O 


2 


Q 


O 


0 


«k 


r-4 


LU 2 


CX 


UJ 


CX 


>LU> 


2 




K 2 < 










co 


2 


QUJ 






UJ 


<e> 


X 


UJ 


< esc! 


QC 


cO 


CO 


CO 


h- 






LU 


CO 


a 


UJ 2 LU 


O 


X 


X Uj^h-*— — 


O 


— • CO 


CO 


CO 


M 


LU 


co a: 


O 


2 




o<ro 




h- 


«* 


CC 


M t— 4 


►-4 


k-H 


X 


X 


•-4LU 


CD 


UJ 




2 x 2 


X 




LU (XILLL CCX 


a: 


X 2 


2 


2 




h- 


a 


2 


co 


ce 


< < 


0 


Z 


O iUUU t 


UJ 


«*• 






•* 




<x 


UJ 


2 


UJ 


rvH h— 


< 


O 


2 < ► a: vt 




• » LL 


LL 


LL 


Q 


X 


HQ 


CO 


UJ 


3 : 


XC02O0 


ce 




< OO LU ►O.r-t 


• 


cOXO 


O 


O 


UJ 


0 


<x 


2 




< 


•'►—•< L-4 


X 


cO 


i-H • O^LUUJ 


K- 


> 






a: 




ace 


UJ 


cx 


ce 


- OJQ 


> 


hr 


QC ^2 ro CL 


cO 


— *2 


2 


2 


»-H 


2 






LU 


O 


X CO 


< 


2 


< vt<H»2^ 


LU 


• »o 


O 


O 


X 


O 


lull 


CC 


Cl 




co 00 




•-H 


— >. -0 ** 




— *X- — oO>-4 


♦-4 


t-H 




►-4 


0 


LU 




CO 


• CO *C0 


• 


O 


X O oC - HX 


LL 


• X- >1- 


h- 


I- 


CO 


h- 


2 CO 


Ol 


CO 


LU 


C0»— < cO >— 1 


CO 


a. 


•. OX -<Xt— sO 


O 


K 

• 

7 

A 


<t 


<r^Q 


< 


<a 




UJ 


*-4 


>2>2 


> 




• •*» >tu<'«r 




co « 


►— * 




X 2 




H2 


CO 


CX 


O 






H 


^UJX -J* | 02CM 


LU 


♦ >LO»— «• > 


> 


> 


•'Z) 


> 


COX 


h— 


< 


O 


XX LUX 


X 


cO 


XOC *<L II 2^2^ - 


O 


CO > ► •‘LU 


UJ 


UJ 


- LJ 


LU 


wu 


*— < 


0 


< 


uqoq 


0 


< 


<£ •• LJ CJ irw ^ h' X 


2 


> - — iuJ 


a 


cj^jo: 


Q 


ace 


X 


00 


2 


—2 2 


2 


X 


X 11 H^UO. CO • 


< 








< 










X<2<2 


< 




•»CO 1— X. 2 h-» LU ^ 


V-rf 


• ^x **a 


0 


Q>lL 


O 


COX 


X 


X 


X 


•hOhQ 


X 


Q 


• LU X LU ^ a: < 2 • r-t 


oC 


-4 •» | • c c 


<x 


a:ixu 


oc 


COO 


0 


0 


U 


• cO—4 cO — 4 


CO 


2 


<X ^j^ct^LJ<y)LU ••UJ 


<r 


«« •* ^ ‘Li 


<1 


<ruj 


< 


»— 1 








h— Hh* ^-4 H 


• — < 


< 


hM^OClh-w 2 — <CL 


> 


r—< -^UJ CD 


a 


Qt-i 


a 


2ce 


CC 


aC 


ce20<Q< 


a 




<t cx: •* uu» 0 ►Qn-^ 


0 


•«►— 1 < » L_) 2 


2 


2 


2'U 


2 


LU 


UJ 


LU 


X LU •—< »~4 




f— 


oh- **X •‘llJ^ill- *• 


0 


r t*2 <1 


< 


<•-<00 


< 


cyC co 


no 


CD 


CD O C0>C0> 


CO 


CO 


<XhX>h» “X 




•• • •* — 


h- 


h-» 


2 


h— 


Q2 


2 


— 2 


2 ceuoujcoaj 


CO 


a: 


Xh 20 0 - h- t»» O 


LUX* •* w»— i»— i(/) 


CO 


cO 2 O 


<0 


O 


0X0- 




h— 1 


H -4 


•>0 hLLJH <r r- ,Q OC 


-J 


• •» ►x •o: 






02 




02 


2 


*2X2 CL 2 2 


2 


IL 


— a 2 •'X *'vO» —iO •* 


X co- «-H • <Q 


O 


O 


1—4 


XO 


2 




m 


•» 


- a a 






inkMXH-X^'J-h^^ 


ZH *'MLLw>2 


2 


Hl-UJ 


«-2 


►-4UJ 


LU|— LU< 


«, LU 


*xcexcx 


X 


UJ 


• 0<£ *'• **H- O r UC, >— ( 


< 


•»•—< •'O x < x 


<1 


<U(J> 


- <L 


a:o 


OZOhOXQ<Q< 


O 


X 


cvQOro ^ro •» «» lu •* 


CO 


0 *— ■- XOC 






•-'<2 


r-4< 


<UJ<2<^ Q Q 




h- 


^X-^- 2X X 




II *^Zh02 


2 


20ql32 


x-e 


ceoceujee 


-2222 


2 


m 


LU •'UJ ^O •*LU<LU2CO 


IUV* '2<ca:<£ 


< 


<r lu uj c£ <r 


'jj 


lUa:UJO , UCM<<<< 


<t 




clxx* >;u.jOP^ 


X 


• ^XUJXnCUJ 


UJ 


UJQC> 


UJ 


o> 


>LU>tX> 


a LU X LU H 


X 


x-^ 


ir^Oh II •* II - 


h- 


•'Oa2X | JJ2 


2 


xa<uJ2 


2< 


<a.<uj< 


vO 2 co 2 co 


2~^ 


OX 


. •‘CNJ » XXXh — 'h-CO 


m 


X» * w * • * 


0 


- 


m 


—I- 


m » 


M 


m » ( 




x» «• • • 


• X 


*—l ► V •» N. * • LL] <f v — 4 


* *'C \1 •'••►»'• 


*> 


•'LL •» 




•> •> 


•« 


•* •" 


» * 




•» •* 




CNJ m X •* •» •• r 2 •<— *• 


X 


•'XXXXXX 


x-xoxsx 


XX 


XXX 


-X 


• xxxx 


X • 


xx^xoxxxino.in*-<xxnax<'Nif\jcNj<\icNjin 


inxLn 


mujin-^oin 


in r-< Ln x 'n o' in in m 


uox 


xocO'b *—< in *-*< m h- 2 i — 1 — on* 




N, * r«H f-H 




•*#-4 CO r-4 ^ 


k r4 *H 




. .MHrHrH 

f\ 1 k. 4 ^ - — M *- M 


~4<X 



W f/)ww W>^ 

00 aj 

h» » HXXHh-HHHHX 
<X<<<<<< 1 < *• < •*< <<<<<<<<<^ 

2102222222 x 2 :^ 2 : 2:222222222 
a. z? a: a. ce ce cx a: a: m ce in ce ce <x cx ce ce cc <x ce ce <x 

X XXQXXXUh-XXCJLJUXCJLJl-JUCJLJO 



LU O 'i-J 
f— X H 2 h- 

< 2 <x <ce< <t<i 
2 < 2 -J 2 W 5 :x 22 
cecece cexuoocece'-^xxix ••cerocece oece 
a ULua uj<xoxucnju« u^Qoacj* 



• CM •« 

KnOH »hX^^hh 
< LU < vO <CNJ < < < < 

2 ^iu 



CC 

XX 

<X 

STS: 

a>H 
*LJ 



U.LUU.U.U.U.U.U.U. a. u_u.u.u.u.u.iLu.u_u,u.-«u.t-a.ou.‘>'>iJLUjii.u. -u. ►u.ocu. ►u.u.u.u.^u.2: 



cj «— KNiro^nnox au o>o— ^cMro^invOxauLr* o h rvj cri >rin o 

X xxxx xxx x r >- 03 co 00 co ao 00 co co co 00 O' tn o> cr* C^o> m 



x co co 

O' O'O^O o 

«—l H r- 4 (\Jf\JC\J CNJ 



83 



lA'O^-coa'O — 

'O o*o r^H- r-r^ 

aoaomcQcoaocococooo 



CLClO-ClO-OlClCLClCL 
CO </) CO CO CO cO 00 CO CO 00 
OOOOUOOOUO 

ss: s: s: 2; 2: 2: 

K h* O 



0 


CO 


Q£ 




2: 


M 


< 




UJ 


O 


> 




_J 




a. 






CO 


*— • 




UJ 


co 


X 


— * 


0 


M 


co 


SN 


< 


X 




► *• 


a: 




UJ 


• m 


UJ 


LL 


X 


qq: 


> 


O 


H- 


ujo 


< 






H— LL 




• 


0 


h- 


• 


> 


H- 


00 


CO 


UJ 




-JULI 


> 


a 


> 


Q-_] 






-J 




UJ 


c 


H*» 


C 0 <c 


0 


0 


O 


•-•0 


2 


h- 


UJ 




< 


CO 


oc 


<ico 


H— 


m 


*— « 


h- ^ 


CO 


+• 


Q 


< 


►H 


X 




Q< 


O 


r\J 


0 


h- 




»• 


— LO 


LU< 


co 




X 


OQ 


co 


• 


r- ♦ f» 


2 


»-H 


H- 


'OQ 


<uu 


X 


CO 


•m 


KO 




M 


mac, 


CO 2 


UL 


O 


•— < •— * 


^<t 


U 




LULL 


OH- 




co 


a. 


oO 


2 


CO 


—ILL) 


O ^ 


O 


hH 


•»Q£ 


coo 


i— « 


5: 


xuu 


►-H 


H- 




02 


2 oo 


<\U, 




CO 


*— < 


••0 


•x/r 


0 ►— * 


> 


V 


nOQ' 


— XX 


UJ-JZ 


• 2 




Q<r< 


mzo 


•OSO 




>UJ 


hO 


• aiu 



00:2: 

CCLU- 
<z V— ► 
Q2X 
X— 'LA 
< •* 
H~X* 
ooQ^ 



iuc£ _ui~ 
C- JJH 
^OmOO 

♦* 2 ^U I 

X* CL 

r— cu 

►XUlO 
fOl^LU^ 2 



t«h- •* J 

XOX X\QXX 
N\00 Q 
«(Qh h\ 

LU'*-’ H— ’ , — - 

a: — u 

hClh\^h- 2 l-^ 

< <v*<< << 

xcLXv.s:xaxx 
‘xlj'X ►o:oc-qqc«;q 



u 


u® ua 


LJO-C 


LUX CL 


• LLIJL 


•-ULULUJ 




1 


*— 1 


»— 4 


>r 


in 


^gr>» 


aj g\ 


0 


O 


00 


OO 


CM 


C\J 


OOCNj 


CM CM 



^ooro ^“Lnsor^cooo— •c\jro^msOi s -QO TNO^num vtLnor-coa'0'MfNJ«vnnNOi^-o>o^(\J' , nNr LOsO 
*-i r-4 ^ r* ~ < H —i *-4 f-* 1 -t csj (NJ f\l CM c\J e\J (\j CNKM <\J ttO CO ro iO CO co cn fO ^ Nt >$* <4* ^ 



►— H— H- H- h— h*h— h-h-h»K—h-h— h-h — H-h— Hrh— fr— f— h- ■ ►— h— fr— h— H"" 

00 00 00 00 00 IS) 00 oo 00 00 00 V) oo oo <_o oo oo 00 00 00 OO 00 00 00 00 CO OO 00 00 00 00 LO 00 OO 00 00 00 00 00 00 00 00 oo 00 
LU UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ tU LU UJ UJ UJ UJ UJ UJ UJ UJ LU UJ UJ UJ LU UJ UJ UJ UJ UJ U J UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 









o 


Hwhooox 




















r— 4 


Cl*— i ►*— i 




















X 


Z LU ^ OO**** »• 




















X 


LU 




















X 


h- — 2. — WC2 




















a 


►O'X0>>K 




















*» 


-» ► ► ► »>M 










—4 










HH 


Cr* cr* ^ - * 1 * ^ 










X 




h- 






UJ 


o ^ 0 s X 










X 




O 






► 


O'OvOXw ^ 










X 


uu 


3 






a 










X 


X 


H- 


< 






9* 


Q.— * ► ^ 








X 


X 


< 


LL 






X 


— h 








X 




t-H 


UJ 






X 


UJ •* ^OMJ'OO 








X 


>- 


X 


o 






a 


h— 0> CT* +•'*** ♦ 










c 


a 








► 


*»»-*'w3’\CXi •» ^2 








>- 


X 


o 


UJ 






o 


— X00^5IZ O 








<t 


QC 


X 


X 


«■* 




»• 


c^XXooh-^ 








QC 


< 


a 


h— 


^■4 






^axx> ♦' > 








(X 




a 




» 




x 


O ►CL •• ►X <1 








<1 


UJ 


< 


z 


X 




X 


— CL 










X 




M-4 


'v 




X 


IO>-«OOH X 








UJ 


h- 


UJ 


CO 


X 




ex 


*■ ►Q’vQ*^^ <x 








X 




X • 


• Z 






»• 


— • Qn O '~~e *" 








H* 


z 


h-X 


UJO 


K 




OJ 


0''****~4 ►XX UJ 










►^4 


UJ 




<L 




CL 


►O ►CT* X LU X 








z 




► 00 


<»- 


X 




X 


Q> ►O'wXh 1— 








fc— 4 


o 


03 


X< 


X 




UJ 


►OOX^UJ 










UJ 


UJ 


-*3 


# 




1— 


MC r*0^xx *.C(2 








Q 


X 


ooUJ 


h-CF 


— % 




► 


X *" w * ► 








UJ 


o 


ox 


OOUJ 


in 




—4 


0.000-%-^ o*lL 








X 


l~ 


h~ 


UJ 






a 










a 


oo 


UJ 


o 


X 




X 


— •OO *«WH- 1 ►OC 








J— 




CO- 


ujcx 


» 




UJ 


0><— S ►OX ^ooo 








00*— 


a 


CO 


h* 


«*» 




J— 


►X^^XXOOH- 








— *4 


2 


o 


<o 


X 




•* 


O X O oo X <1 *-»00 








ox 


< 


>-UJ 


H-Z 






CL 


wV'OnXOOt 






CL 


zx 




X 


oO< 


IXI 




X 


cLCl— it ►ZZO 






X —X 


<x 


Q 


h" '-U 


J— 






UJ 


► ► *• •- Z 






h- ax 


X 


UJ 


ox 


UJOO 






h- 


— ►O'ZiLK 






> XX 


ox 


h- 


z 


X 


«->» 




► 


CT* O ►— *W rOC 






► h- X 


LU ► 


o 


o 


UJ 


X 




X 


► ►OO v Z ,, ><2 






Z — > *“ 


f~Z 


0- 


UJ LU 


X 


w 


X 


► 


OCT "* - * ►<COO t — * 






►a ►z 


a ► 


X 


X h— 


00 h- 


0 


s 




— XOujvOOO<I 






XXX ► 


o,z 


o 


<x 


UJ 


4- 


X 


X 


3:-<<w^:-*zo 






og 9.0. 


X - 


o 


UJ 


) — ■ 




w 


CL 


>X>O0fxJ^ •* 






^>zx 






oo oo 


<o 




f— 


•» 


OX ►<X!—h-UJ 






ox ► 


ox 


z 


zz 


Q • 


t 


< 


X 


OX^»X ►Z—'H 




X 


H-xxa> 


X 


IU 


O V-H 


CLOf 


X 


X 


► 


►CLOX — ^x< 




► 


x ►x ^ 


zx 


UJ 


HH 


3 UJ 


X 


X 




►sO<0'XZh 




3 


a x a>~ —» 


UJ ► 


CQ 


h-UJ 


X • 


X 


# 


> 


Ch — ‘ < o •«- ► ~oC 






3XX>X 


UJOO 




<rco 


*-«UJH- 




►~4 


a 


*»0 •* »QQ- 




>—} 


►h- ►X 


CO *~4 


00 


a 


H*Xoo 


h— 


X 


o 


o ►o— xoza 




w 


— **o0 2> X X 


X 


<c 


Gh 


00*— »LLi 


< 


Cl 


Q - 


^'Q>GOO^ ►X 




00 


ox ►ox 


oo a. 


X 


UJOO 


UJh-HH 


X 


II 


UJ < 


<f '***■ *-H vQ *-H rsj H • *x 




X 


• ^rsj^ X 






a 


3 — 


X 




kx 


Z fNJ W — \ CO h- oO CL 




a 


UU W w 


X 




ox 


U33 


tl 


X 


c^: 


ZCLO ► -CUJ< 


z 




ZO Q 


o 


X 


X 


zo:z 




X 


3< 


< X oo o X *— • 


«>• 


*11 


• OcoOQ 




X 


<oo 


*~<coa 


X 


r-4 


-JO 


OUJOO^OX ►UJ 




»-4 


h-exoao 


XX 




UJO z 


KDm 


X 


4* 


<C0 


»*2i 


II 


ir — 


ooCL^a < 


XX 


4- 


azo 


Xooj- 


X 


X 


>tt i 


XZ ►ZcCX — 


M 


33 


UJ>2>>> 


x> 


XZZ^'-'Z 


O ►-• 




w 


LU ( 


y)n-». ►lu **o ^ 




► 


►— 4 


*w 


— 'X 


— 'h-H- CX 


u.(y)Q 


h- 


►— 


-jooza^ *>uj 


r— 4 


—4 >w 


wU J-J-J 


H--J 


1—31 — OO <4. O 


au»-*Z 


<1 


<3. 


uu-a^x ►<?> ~. cr> ;> ^ x 




w 


U <J i .J — J 


<5J 


<lhZ JhQ 


0X0 


X 


X 


ccujxlju> ►o-^o **<1 


u 


ux 


LL'CI-Cl^ <1 


X<1 


X LU Oj Ur. C? LU X 


coh-u 


X 


X 




► O^L^ vD3: ^ 


a 


QO 


*— * oooo 


xo 


XXO*— »LUXLU 



*-H r-4(\J ''0*4'lT\ nQ 



uouououo ooo oo oo oo oo oo 



85 



*-i <M fTj *4“ la <j I s - QO O' O f\f ro in sO OC O' O -h cm rf) <f I s - 00 CO O (V fO s3* in s0 O- <X> CO O -h CM ro <t* to sO I s - 00 
^ ^ ^ ^ ^ ^ ^ ^ ^ ,-h Ovi Ovj c\j c\j c\j cnj oj cm (\j c\j ro ro ro ^ co cn (V> ro ro nJ* ^ 'T '•t ^ 



:ZZ2Z2227 

HHH W-< *-^ ►— « 

<<<<<< <<C<<<<<<C< <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 0 
o 

X»— « ► ■— i ►— 

2 : xaicrvoo— - 



o 

»> 

at. 



x 


LU ►— ►CO O 




x 


h-—X — <X 




a 


►Q'XO'^I- 




► 


*** •'►«** »* K- < 






O' CO — * ► 




LU 






► 


COCysOX — •* 




at 


C*r-H O^nJ 1 — 




*• 


X ► <£ 




x 


x co co — h- 




x 


UJ ► ►(7'COOO 




Q- 


f— CO O' ►— 1 




•* 


►w'-w CO O, ► 










•« 


COXXUI--H 




1-4 


►a.xi> ► 




SI 


O' *»X ► 




X 


— — ► a.a.cL 




X 


ic>-soa>f- 




X 


► ►OvOw«-4 




► 


O' *0 *—* ► 




CNJ 


7wh *X<X 




CL 


►U ►O'XUJ 




X 


0> ►O' — X H- 




LU 


w a. •-cOXh-ilu 




1- 


HO'O'XX ► <* 


A* 


► 


in ► ^ ► ► Xt-n 


cc 


r-H 


X O' OO — — •'LL 




CL 


►— xc'cooz: 


+ 


X 


-^OO ►— *-< ► 




LU 


0 s»~i *-qnX ►oo 


1— 


1— 


►X— **'-XXoo 


X 


► 


7XO^X<m 


Ye 


CL 






X 


occl^X -XX 


-H 


LU 


► *■ ►X-a ► ► 


1 


h- 


— O' ►co x uj 




»> 


COCO ►~^— ►(V 




X 


► ►CO co x — * <c 




*» 


coco— «*<ro o 




►—4 


— wQCCOUJnO S) 


a 


X 


3-<<I — X-*ZI 


■«- 


a. 


>X>00 r 'J — ► 


X 


► 


►<rxh-h- 


w 


QC 


ox^x -x^ 


# C\J 


r* 


•aOZ-Hi 


V- 


*5 


-* ►nDCCOXX 


xo 


> 


CO — -HU — ► ► 


■Jr O’* 


2Q 


► CO - ►NJ — O 


— 


HU 


co ►o-^xcox 


HO 


< *. 


— CO O OU— ► 


f u 


u< 


C'^^n0hh ( *nJ^— 




X 


XfNJ — -HLOh-LO 




tus: 


2 : 0.0 - -<rLU 


X M 


x< 




w • 


HQ 


UUULO^COX - 


U. LU 


►— CO 




2 


d^qz •'Xocx—*— 


1! • 


O LCQ-. •'LU •'(7' ► 


X 


CLOUXco^ 


Aw 


cu*q.*-tx ►coa.co>»-h 




ULU2.U7 •■O^O - 


— LL 


00 a. 


►O— CO nU :z — rM 


0 HH 



H -HCMCO J*lAO 







CL 


UJ 






X 








UJ 


► 






f— 


CM— » 






•*»~H 


CLO 




A* 




X ► 




—J 


►X -4 


LUX 




“5 


X UJ CL 


h- ► 




► 


►h-x 


►X 






*.’JJ 






1—4 


c\J ►XI— 


az 




*w 


a.(M - ► 


X ^ 




0 


XCLXX 


UJ 0 J 




fH 


LUX - ► 


K-CL 




X 


kujss:^ 


-X 






• ► ► 


00 UJ 






2 : ►CLfXO 


a.h 




CL 


►-»X VI- 


LU ► 






XX’XI^ 


►X 




ii 


► bZH-CL.Q 


XX 






X^ ►XU 


wlU 






— clXlu 


h— 


X 


X-J 


w w{— -A 


ro — 


•• 


►0 


V> — r— f 


U1 


r-H 


r— « ► 


XQQ 


00 Q 


M 


1 ! -J 


uj<OOOar 


ou 


-J 




OQCaracOujQ^Q: 


»— « 


-n— 


XH-o.cl< * 


zoi 




*—4 


— X 






HZ 


h-J J — J — J 


II U-J 






ZJJJJ 


UJ 


0 




o<i <c <i <*• ll a <l < 


a 


OCL 


OUUUUH 


iUU 




pH 


CM 





LU 

cC 

LU 

X 

LU 3 : 

cl 



LU — * 


or 




X 


A* 






<-H +• CL*-h 






t xx 




•» 


XI- LUX 


— 


-a-a, a. 21 


'S. — LU — • 


~4 


< CM ► 


X X —K- • — 1 


•> 


\ » ->-CLX 


— Cl— *7Z -X 


•H 


- 


CL*- (M -XX 


w- 


wsZluZ 


—xx ►x 


H 


CL^UJI— - 


11 Ht ►za 


X 


^P-4 


1 UJ-£ H ^ 


X 


II CL *-XX 


— XI- ►ZZ 


X 


-:{-x 


0\ ►fM ► ► 


h- 


* -x*c 


►^XXXX 


N 


OIZ -CL 


►— 1 1 ►xx ► 


— 


► ^ **Cl — 


— XXLU'JJO 


—4 




r— 4 W ► I— 1 *“ 


•» 


— X -UJ CL 


Zc.h •. <*— t 




y:^ih2 


X*- X Zhq. 




- «"UJ 


X— *XXXX 


X 


CL I U>-hI— 


aiwa.c*iu 


X 


— — LU — 


X — — 1 — 


UJ 


W W 


00 — 


z:h~ 


uj 0 a 


LUII ZQQ 


► 


CL II QCQC) 


QC— <uuq 


•-H II 


LU XI0QC 


ujhqcq:^^ 


II 


x^a^a 


X | jxa<z 


— — 




X X 


»H 




LU v IJJJ3 


in ► 


h— iC J JJ 




— 


LJ — <1 <X <1 


u — <L<1<L<IUJ 




xauuu 


ZdUUUUH 


ou 


rn 




vTLO 



00 ou o ou 



aoa ouo ou 



86 






2Z22 

<<<< 

oooo 



m 

o 

h- 

Q 

0-2: 

OUJ 



DU 



87 



^ oo co m o r- co cr> o f\J ro >4- in j? n- co o' o — • eg m *$• m 

*— *~<r— 4<— 4 r— t ^—^r— 4 ^-<r\JC\JCNjC\j(\jC\j 



<I<I<I<I<K <CC<r<<t<T<K<X<<<K<C<K<< 

s: s: :£ s: s: :z s: s: s: s: 2: s: s: 2: 2: 2: 5: s: 2: 2: 2: s: 5: 2: 

OOO^OOQrOOOOOOOoOOQrOOOOOOO 











O 


^ *-H O 00 X 












c— 4 


Cl ►— * «*•*— 4 ***—4 












5: 


XLUCT^oo*— •* 














UJ *■'«* ►Q'O 


























Cl 














*• 


-"* *» ^ *• *‘•—4 












H«4 


Q> — • Q% «-•% •» 












LU 














•» 


a>Ovo^^ •* 












O 


’■— * fN*~«4 O r> J H"* 












► 


•» •» -<t 






O 








XO'CT' »h- 






M4 








X •* ►CTN^OO 






H- 






CL 


h-O^CA 4 






<1 






•* 


•w Qn Cl •* 






3 






O 








<3 






* 


a>^^ooH»— 






LU 






f— 4 


^a^:x> - 












2 : 


Q> *>CL •* 






LU 








*— « «s»*> — * a_ 






X 






v: 


IO'^OO'L 






h- 








•4 *0 -O " W ^ 












•* 


Q> sO — ^ *— 1 •* 






X 






CM 


*-x<x 






0 






CL 


*0 -G>^uj 






a: 






X 








X 






UJ 


— MOOX^LU 












h- 


honOXX 






0 






•* 


X •« •* •‘Zm 














XqnoO^^ *-X 






X 




O 


CL 


^ ^ 0 2r 


-— 




1—4 




LU 


SI 


^OO 4 *■ 


Cl 




ac 




00 


X 


O —< ^0^ ^ • fc O> 


2 




H 




3 


K 




UJ 




< 






► 


0'^:ch/)X<m 


! — ^ 




s: 




00 


CL 


w^^hXOOZ 


^ O 








•—4 


5: 


CCCLr-cX '“ZZ 


2— ^ 




UJ 


H* 




UJ 


•* •* *“Cl •* •• 


>— < iH X 




X 


< 


O 


h- 


— 0^ **(J'2LU 


»»r*L •* 




H* 


S 


►—■5 


*• 


00 










h- 


X 








00 


< 


X 


*> 


Q> o^-— *><ou 


*-t— ► 




X 


O 


s: 


N-4 


—»^ct;c^'X!sooo 


2 -X 




I-* 




X 


X 


3 : — < < ^ 2 : 2 


r~ Z e- 




3 


■fr 


H* 


X 


>X>co>J—* ► 






Cl 




♦—4 


•* 


O^: ^<XHH 


> «-x 








QC 


cC 




UZ2 




O 


h- 


< 


•* 


►dOZ^I 


O ^uj 




O 


3: 




3 : 


^<oxz 


►<t H— 






# 




> 


'*** »— 4 { 0 >«r» rr •"• 


<X •- 


►— 


LU 


3= 


a 


0 


r% ^TN ♦. "vJ ^ O 


X2ICL 


< 


2 


<w> 


HH 


0 


0 ^XO'Z 




2 : 


1—4 


UJ 


00 


•* 


vC\000^ ^ 


<ouj 


0 


h- 




4—4 


C 


<^*4vO w Nh 


0 ^^ 




3 


* 


O 


X 


X<M-^^t/)^o0 


*«* w 


uu 


O 


<r 


UJ 


X 


rao ^ ^<lu 


00 


2 : 


cC 




(X 


< 


<>Z oO 7> — X ^ 


020 


♦— « 


CO 


2 : 


X 


0 


OUJOO^CT'X ► 


o<xo 


1- 


3 


< 




CO 




LKxa, 


3 


O') 


0 


UJ 


^■az 




0 




11 


_J 


00Q-^ «■ LU ►O' •* 


cx: 


UL 


00 


Of 


CO 


JooSO- — — 


JJJ3 


OJ 


t— 4 




3 


<X*-*2l ►U > ‘ U' ;> >-« 


JJJKQ 


O 


X 




O 


uiiUCT' ** 0^0 •* 


<<i<xuj2: 


O0 


H- 




O 


a : 




uujaaj 



^-4(\irOvt ir^O 



00000000 



00 



88 



cm m ^ in <> ^ co O' o <\j n >$■ in o r*- co O' o — * cm rn in o co o> 

— < »-i *H r-4 r-i f-H —< —« —t —« C\J CM CM C\J CM CM (\| r\1 (\J 



00 tO tO tO 00 to l/) 00 tO oo CO oo tO tO oO l/) tO oO tO to 00 OO tO l/) l/) tO to 00 

< <i < < c < <t <x < <r < < < < <x < < < < < <t < < <r < < < < 

LULUUJ^LUUJUJUJiJjmUJLiJUJliJlijLLjUJUJLiJUJUJLlJUJUUUJLULiJUJ 

5 : 212 :^ 22 : 2 :^ 2 ^ 2 : 2 : 2 : 2 :^ 5 : 5 : 25 : 5 : 5 : 2 : 5 : 5 : 25 : 3 : 2 : 

O Hwr^O^X 

» a. —4 « 

X XWONtO — ► 

^ UJ ►^ ►O' O 

*: x— —a: 

CL ►0'XO>>H 



w— » O' Q> * Q> -»-» ► 

UJ 

► O'CfsOX^ ► 

o w 

► Q.-^i *• r. ► <[ 

*: xo'O'— -h- 

^ lu ► ► o' O' to 
CL H> O' 0 s ** w —4 

»• ♦.wwQnCL ► 

o 

► o'^ziztoi— «-H I 

2: O' ►Cl- ► 

x ►—•—a: 

^ io^^ocn- 

CL ► tOvO^ 

•» »— % O' vO *— H — i <r. 

cm o'— ►xc£ 

CL *-0 ►O'^UJ 
X O' ►O'-'-^K- 
UJ w— » ► tOX^l-U 
H» WOOXX ► CxC 

► X ►*■■— ’ ► ^ 

i—4 CLO'tO — — ►UL, 

cl ►wlco'O'Q'x 
x -00 ►— — < ► 

lu (^»-4 ►0'i£ ►to 

H- ►X— 

«k (T'^O^K^ 
CL 

x q:cl-4X ♦■xx 

UJ ► •> ► CL * ► ► 
I— • -»* O' ►O'XUJ 

»• O' O' ► ^ »• rv" 

x * ►O'O'X — < 
•* O' 0 ''-' ► < ioo 
*~i >■ » o£ O' UJ sO oO 

X 2-H<^2H2 
CL >X></>rxJ — ► 

► OLC ^Xhh 



C£ 


OX — X ►x— « 




— 


— • 


— 


•» 


►ao2-*^i 




X 




rM 


X 


— ►' 0 <ra>xx 




•• 


•»-< 


► 


> 


O' r^« | <^0 * ► ► 




> 


> 


X 


too 


•*Q> *• •'N'^O 




** 


"K 


*» 


<0 


O) ►O — XO'Z 


•—4 


> 


— 


> 


UJ ► 


'-O'OOOw ► 


X X 


V- ♦ 


»— t 


•» 


X< 


<w-4vn^ lNj K 


► ** 


'W 




rsj 


->_ 


X<NJ^*rHtOh-tO 


X »-» 




> 




tux 


XClQ ► *<LU 


2 : — 


X 


XO 


O 


x< 


<XtOO'. — x-< 


► 00 


a: 


••*— 1 


hO 


C_D uj oo » o' x 


•—4 X 


u 


r-ltO 


LJ 


H- CD 


hHQ^ ►X v v. 1 


\\ -* 


X 


II 


< 


3»QZ ►SoCX — — 2 : 2 : 


-4 4-11 


to 


-» M 


>x 


O 


ooa— ►UJ ►O' ► O 


-0 






cL 


CCJLO20'-* ►— — > it jt 


^-4 


-J 


C\J — 


-JO 


CD <L ►— « 2Z ►O'— || 


II ”0 






_JH*U 


OLU^UO' 


u — 


<r 




< LUX 


tOC£ 


O^0'^2h>nIZZ’> 


CJ-OrvJ 




o> 


LJLLUJ 




-h *-«r\lc<WLnsQ 


r4 




CM 





o o 00 00 



89 



•h cm m ^ in >o r- oo o - 



r^ooa^o^(\jro^iAsOh-oo(^o-^c>jrostinvor^»co^ O' corcKj-moH 

^^^cMCMnjCMCMcMCMfMCMCMrOcorncnrrjcororncOrn v}- 4 -inimnimn 




OOJ Hw^Ot^X a. 

-4_J CL*-* •*»-« •*•—• S 

510 XUJ0>oO — •• UJ 
't'XCMUJ • — • •'O' O H 

^< 1^:1 • — cL •> 

CL *0 •*OXO'>h — 

*>«— < 00 -*> **m ro 

mQ *»0'CP>— O — ► — » 

ljjcl— 4 *>— O^*- 9> ^ •-* 

•*0 2:q><^n 0^'~ < * a 

OTX3 — UJ 

•-OU'XX — *• •* *»<t *• 

n/ •* O'* O'* — — H — 

^o^huj ► •'C^ cj>oo o' 

CL ►Xh* O' 0 s •‘•wi — 1 — 

•*CL CL •*— — 00- •*• LL 

oh-si— ^ oo^sx X 

•'-JLUO' ^^OO LU 

— *LUH ► Q-i£X> •* h- 

2:0 *-a> *a. •• ••x q 

*X^— •**— —C£ > 

^:o.cl xo' — ooh* •• 
o.<x2l •* *o so— »—■ ^ 

►H* UJ •*■» O' sO ^ w* O 

cgOHC'**-'-* •'XcL O 

CLUJ - ^O •'O'^OJ -4 

COCOON *• 

tjj •* •'OOX^UJO' 

hh-o hO'C^xx ►a:— 
•*<<x - ►S^UO 

•— <H» CX 0. CT'OO — — •-LLO 

cl -JO ►w^an^oza. 

X UJ UJ — <* O 3 •“—►-H *UJ 
IKQQ(^^ •-O'X e-OOLL 
•* •» *'X — *«*' XXOOC L 
*»*-v v h •* 

XUJ CL -4 DC »-czo 

LLI •-{ — *• •■ *0. •» •*— 

h-CLUJ — — O' *-^2LUX 
**X!X0 N *O' ►'*'*«' *‘0£O- 
xujqc •- •'O^O'S^cx 
••h <x o O' <r o o uj 

wQUjw^aia'uj^ooh 

x> •* 

CL *_i>X>oo^) — 
^OOX *-<Xhk^ 

acQLuo^'-^ -x*~« •* 
*-ao ►aoc-'Hi^ 
:sujtu~* 






in 




C\J 


*mm 


• 




0 






X 


*-H 




m 


s 


»— < 


0 


in 


HH 


ON 


H* 


f- 


»-H 


H* 


O 0 • 


in 


OLU 


o> 


cl a: 


00 


3 


• 


l-oo 


(W 


o< 


in 


<LU 


•» 


xs 


in 


UJ 


m 


s 


vU 


LUC 


CM 


Im 


0 > 


H-O 


CM 


< 


O' 


Qo: 


in 






<0 




H 


r -4 




• 




m 


XLU 


v. 


xo 


CM 


— 0 


O 


hZ 


S 


<<t 


►«-< 


X 


a: 


xo 


► 


0 


t -4 


LXJ< 


0 


H* 


s 


<H 


»— 1 


SqC 


oc 


hhUJ 


»- 


H > 


a: 


oos 


a 


UJO 


s 


O 


< 


h- 



>-cx: ►cn— — «o— * •• c 


00 




OQ Cl CO •'O' •* 


•» 


LU • 


-Jo •'LUO oO'^XCT'^^ 


a 


C^UJ 


h-? ►hJ’-O'OOO^ •'S 


< 


LZUO 




OC 


33 


S! O, 2T 2C CM *'«sr »~4 ^>0 H- oO H~ 


O 


O 


UJS^<5!!^-0 ► *'<IUJ 


UJ 


tu 


z<ui joc?>-^x^s 


a 


-i-t luq: 


M OhC\KJ **0 




+ -< X3 



H 00 •'O hHCt:^ v — < X \ Tr *-4 I H H- 

D-^Q^Z ^a:x-^ CL *XcmXX 3 

o 0000 — •‘Uj **x— so aJl -u 

a:o</>xxa'— *‘^w>uja'<t^< u ii 11 u cc 

aj<3.^-4L->2: ♦'O' — wh- ► OCC 

Ot-U^L r>QQN •‘O'^'O •*•— <«~4<A •<-»* CMi'H X H LJ 

00 cl •<io w o>'a^^MQXua)2Zi:^ oll 



»-4CM — I C\J ro NJ- LA sQ — « 










•JJ 




« 






-J 




Q 






♦— « 




LULL 






H 




HCiCO 






O 




LU*-h 






UJ 




OUL LU 






-) 




CL 3 






O 




<lLUO 






OC 


• 


H CO <t 






a 


S 


> 








LU 


LUO 






LU 


X 


X-JLU 






X 


< 


h- 






H 


H 


3:0C: 










► < 






LL 


UJ 


• 00O 






O 


CO 


(/)Q 










uz< 








O 


LU3 






LL « 


O 


I^OZ 






UUJ 




CLO 






H* O 


3 


O H* 






— CO 




0000 






< 


to 


• XCX) 






t-H* 


H 


0 < 






X 


s 


»-c 






OLU 


UJ 


• r* 






hQ 


s 


XlUUJ 






OS 


UJ 


< 00 : 






IL< 


CL 


ZZH 






0C 


3 


H<1LL 






X 


O0 


0 : 




Q 


OO 


< 


0 ^ OC 




<£ 


< 


LU 


UJLLLU 




QC 


ujo 


X 


HQ3 




O 


s 




< X 




QUJ 


»-Hst 


X 


LUhO 




<Q 


Hin 




C£3 • 




a!\ 


X 


•* 


03X> 




O — 


LUC 


LL 


LUh* 




uj^: 


XiA 


— Q 


oolu^: j 




0 •* 


h- 


Hf- 


►~«CQ< <L 




V.»-i 


UJ 




hZ 






OOXiiUJ — 


ILO LU 


*-H 


»-<oo 


(JJt-i<i-J Cl 


OHHO. 




wO 


»— 


x»-< X 


h- Q 




»— 4 Q» 


oz 


XH <t 


QZ< 


OO •'X 


X LU 


Cl ^ >v“ O QC c-O 


ILIUJ 


OQhI 


CL 


S 


— ujaz 


^JOCLOOO 


OOvX 


SCL 


ascM-os:— 


MliJ^ C 


• • oO 


UJ 


(JtlJOO<h 


HQ 


OOX 1! 


K M 


I> 


t cco o< 


O^HUJ 






ZH'jjo-\a 


LU 1 /) LU O 


11 1! 1! — 


X II — 


OOrO UL O 


OZ15Z 


S X 


* X 


N-l 


nTiuqll 


. qo~:< 


^ •* 


,r>— •• 




cx:o<xh 


r-4 H“*1 »-H **-4 


7hh 


OH 


»H I! 


CL Hto 


| | 


II W w 


UJ< 


^ 1! 


UJ *-H 


•— «CL r-4— <l/) 


*-4^<L0 


ooa 


O CL 


LUUJIUO 


ZXXQ 


xo 




11 za.>: 


X x 


HiLiaaa 


cMQ-Cl 


L0X 


HZ<I 


hJH^ 


h-SSLU 


SLU 


^OLLCL<L0 


-J 00 


UOUJUIQL 


□ OJQC 


XCXO300X 


LL—LL 


□ >KHU. 


Qhd 


hllhQZh 


hj:h5: 


r-4 


CM 









OOljOO 



00 0000 o 000000 



90 



oo o o — • m ro ^ in ^0 n- co o o ^ oo <o >4- in k 00 o o — ♦ oo <0 >$* in »o r- <x> a> o — 1 cm <0 *$■ in so r- 00 & o 00 <0 ^ in 
in in so >o o nO o o >o so o o I s * o- k r- o- r- o- o- o- o- co 00 00 00 00 ao 00 00 o 00 a* a* a\ <j* on o> q> O' 0 s O' o o o o o o 

























00 






















X 






















0 






















00 






















* 












































m 








t 














•* 








a : 














00 








LU 














w 








:s 














►— 1 








O 














X 








a 














a 






























CL 






















2 : 












O 


00 








<a 












*fr 


► 








00 












# 










X 














w 




















(O 


H- ( 








UJ 












»* 


X 








X 






cl 






fO 


a 






_ 


H 






X 






'— r 


4- 






CL 








< 






*-h 








2: 


O 






oc 00 






X 


XX 






c 


K 






CL X 


— * 




CL 


DD 




~4 0 . 


00 








X # 


-5 




w 


00 oO 




CO 2 : 


X 


HH 






< # 






■ft 


■> 




CO < 


| 


X 






00 






<— i 






0 00 


X 


CL 






■fr CO 








fOO 




OK 2 


*» 








CL *• 


CO 




♦ 


»• ► 




K K 


>— < 


00 




O 


OXOO) CO 


•» 




a 


OJ ^ 




O + 




UJ 




O 


o<o — 


co 




X 


w '-rf 




OO — 


o0 


00 




O 


O 00 OQM 






c 


»— « M 




O 00 ^ 


O 


►— 1 




t 


* X • H- X ^ 


M 




00 


XX 


X 


•—O w 


(X 


< 




O 


— Ih- ♦ CL 1 


X 




X 


cl a. 


•> 


— O h- 


LU 


a: 






O CL 


CL CL 


CL 


K 




ru 


x to 2 : 


oc 






II 


II II II O II X 


X — 


X 




11 ti 


X 


• OO >*H 


X 


7 






c 


< 4- 


<r 


4* 




•* 


LLI-H • X 




d 




**% 




oo — < 


00 


00 






O ♦'O 


2; II 




2 




^(Mrvj^mooz 


X X 


X 


X 


(OtO 


X 


• LU II 


r- 


K 


•* 


•» ► 


r. •» •* ♦ •* • • 


- O 


•* 


0 


r* r- 


II 


CL_J || MU 


•H ^ 


0 


r—4 


rH M 


~i— ir\JLUrOOO ii 


•— * 00 




00 


00— < 


<x 


5: « 


II — 1 


UJ 


II 


II — ’ 


WW^ Z w 


II 


II 




w 


X 


<ILK 2 ^ 


>—< w 


00 


M 


» 


— 3 — 4 — * *—4 II II — * 


^ t II 




1 II 


«— 4 




yjO^O^'-' 


X 






CL 


CLO.CLXCL a. 


k— t 




k -4 


CLCL 


0 


ZHZHhH 


^au 


00 


in 


in a. 


q. Cl d. — Cl — < c\J X 


%o — < 


f*— 


00 


CLCL 


p 4 


ww«x xx 


2 


>—4 




X 


xxx x x x <r 


II X 




II X 


21 2 




uuu-acocj "*- 1 


ULU 


X 


O 


OUJ 


ojujijliulujoo^) 


u 0 


LJ 


0 


LULU 


0 


MHUJOUX 




K 


Q 


QK 


*_H-*~H-ih- 0000 X 


0000 


0^00 


K K 


Q 


CO -* 


<r 






m 




0 




0 - 




CD 


CO 






















) 00 


ouuoo 


0 < 


oo 


00 


OOO 


00 < 


OO 



91 



sO r-* oo o o r-4 <xi ro tn o r*- qo O' o r-i (\i m m a> o o — i (\j co *4- la co no n» oo o —* <m co vt vn oo o — < <\j co 
O O O O *—» «— « *~4 —i —i *-4 —4 r-< ph cm c\j (xj cnj <xj cm xj f\j <XJ rM co co { <o cry ro ro O CO r 0 fO ro ^ >$■ ^ ^ xj- in tr\ s\ in 

»— 4 1 — J rH >H r—4 — *4 ^ *—4 r-4 r—4 r—4 r—^ H r—4 f-4 p«l — « 4 *-4 1-4 H <H HH H H H H H »— 4 r—4 r—4 1 »^ r—4 wH H r-J H >— 4 H >H r—4 <H H H H »*4 >«4 *'*“4 













ft 








cc 








CO 




















a 






<[ 


UJ 












CL 








oc 






UU 


_) 




















a: 






-J 


0 












< 








UJ 






0 


X 












CO 














X 


< 












z 








UJ 






< 














# 








X 








CO 




















h- 






co 


0 












*— 4 














a 


0 












X 








X 






0 


a 












a 








0 






Q 


* 












w 














•«* 


r— k 




















UJ 






r-4 


(XI 












II 








Q 






Q 


0 


























CC 


QC 


CO 


















H* 






U 


u 


UJ 










CL 








•—4 






X 


X 


CL 










2: 








X 






u 


O 


< 










< 




-0 




O 






•Tr 


«— r 


O 










CO 




w 




<1 






0 c 




CO 










X 




X 




X 






i~ 


CO 












1 




a 










-J 


# 


a 














X 




UJ 






UJ 


• 


X 














UJ 




X 






Q 


(XI 


< 














1— 




H* 








1 












w 




ft 










• 




co 










H* 




r-k 




Q 






<\l 


f\l 


UJ 










<X 




-> 




X 






f 


* 


co 










X 




•t 




<t 






— * 




CO 










X 




*-4 










•«** (NJ 




*— 4 


















CO 






— Q ft Q 


(XI 


X 


in 








•* 








ac 






rH il- ft ^ 


Q 




—4 




** 




2 




CL 




O 




►-4 


cc 


QC 


► 






»— 4 




O 




Cl 




QC 






Cl * 1— • 


Q 


00 


O 




■w * 




►—4 




X 




a: 




CL 


Xr\l U c\J 


X 


h- 


K- 




—4 




H- 




UJ 




UJ 




X 


Ul>v UJ X. 


O 


►— « 






Q. 




»— 4 




K 








UJ 


H CL «Q th- 




X 


O 




CX 




co 




4- 




X 




h- 


Q<CNJ^ru<T 


W 




O 




s: 




0 - 




— * 




a 




Q 




+ 


•» 






uu 




clq. 




•— 4 




•—4 




> 


— ^ j _j 


r-4 


a 


r— fc 




k* 




X 




w 




H- 




1 


(M i'O UJ CL (X» H- UJ 


O 


UJ 


(NJ 








o< 




a 










h^whO<* <0 


UJ 


CL 


O 




H 




LUcO 




«r 




t — 4 




>-4 




— 1 


»-H 


X 








H-X 




UJ 




Q 








IJ, 


•—4 








O 1 




h- 




UJ 


r—4 




oC UJ UJ X *-<uj OUJ 






OL 




< 




►- < iZ 




a 




<X 


X 


X 


UJW^CXCOOOCOCOOH- 


CO 


• 




7* 




Q^v, 




> 




(X 


r. 


CL 


•^cOcO^TQ | O | OUJ0C 


Q 


h- 








IJLiCL 










X 


X 


COCOCDUJ^ JO 


X 


0 




r—4 •* 






X 


X ll 




UJ 


X 


UJ 


CO-U<h- *CL<->CL *1000 


ZD 


• 




H < <3 ‘ 




Q*< 


#• 


► 




X 


r- 


h* 


<X QQ— f CvJ>-*wwC\J 


^ 0 


O 




T.X 


^ZZ 




CO 


fH 


r—4 r **0 




1— 


r— 1 




O r—4 W 


K 


(jL 


UJ 


~4 + 


»— 4 + ►— « 


LU 


ujx 


11 


11 -4 


LI J 




II 


II 


II 41 X II II II II CC II 




X 


II *•’* 


II — 




X 1 


*— 4 


“>W 


z> 


UJ • 


►—4 1 


r*~4 


II < M 




UJ 


©c 


M 


—5 r-4 


z 


h- 2*L 




a 


z: 


h-s: 






CLh- X--4<1 CDOJ 001 — 


H— 


oL 


|| 


If Q* 


*— t 




(XJ 


-h>: 


M 


DO 


O rO">-o 


cc <r < 0 0 uj *-h uj a 0 uu 


X 


uj 


Q\ 


Co O, 


h- 


2TH- 


«—4 


-HLLJ 


H- 


CLh- 


r—4 




1 — 1 — 1 — a;jouo: 


X 


O- 


w 


< 


< 5 : 




CL <1 




►— 


Z 


xo 


II 


H r—4 


II OOOJOU II CX. 


X 




OX 


CJ XUJ 


CJ 


UX 


u 


UO 


u 


CJLU 


a 


CL 


UJUJ UJ XZJZI 


a. 


u 


LL 


Q >~4 


Q-)h- 


O 


LLX 


0 


o> 


0 


o> 


-5 0~)LLJ 


QQQUU<LU<U'JJ LU 


0 


•— 4 




O' 


O 








c\i 






crt 














H 














r—4 










> 


O 


O 1 


uouou 


0 < 




oooou 


» 0 


OOO 


OOO 



92 



in so r>- oo O' o cm so 
irunirurunm oo ^oo 

—I ^ r-* *-4 .—I »-t — « «— I •— * 











f-i 




O 




K 




O 




o 


H- 




UJ 




3 


.—1 


a 


o 


or. 


z:-h 

m -fr- 


LU 


et: tu 


— <r— 1 || 


•QC 


+ 4- 


oj< 


00 LU — 


-JO 


oocz v: 


too 


M M |» 


l-z 


^ XU*# 


LU 


X Z4(U 


z: n oz>o i- 


a: 


II M » — • 


qtllj 


II 


•jjoto 


OoOLLJOlZ 




o 


H-l CJ 



a. c/> u x o 2 . ll *-< u j ^ 
H2o^oi:z2:a:Lu 

<r m^r*. 






93 



r-« cm on m h- oo o O c\j ro lt> >0 co O' o 

•■H «~4 *-«t — *'W*— 4 r- 4 *H c— 4 (\J 



JJJJJJJJJJJJJJJJJJJJ 

ZZZZZZZZ2ZZ<:^22Z22Z 
00000000000000000000 
C3T CT O C? O C? C3r O O c? or O C3 or O' C? C7 C3 C? Of 







0 












H 


Q. ►— t ♦'►—t •»*— 4 










3! 


X30'C0-% ♦* 










X 


LU •*0'0 










X 


h-— *31— 










a 












•* 












M 


O'C'- 1 " »0— • •* 










UJ 












•* 


O'O'OXw * 










0 


<o *‘ N, J W” 










•» 


(X •» •» ►<! 


H- 








X 


— — H* 


CO 






LU 


X 


UJ *O'Q'L0 


3 






X 


CL 


K- O'U' 


X 






o 


•» 


•«>*»w»ChQ_ •» 








a 


O 


-^oO^-XX 


LU 








•» 


O' ^XOOH- •— » 


X 






cO 


wM 


*'CL^X> - 


M 






M 


X 


O' **£X ► *»X 


3 








X 


«»fX 


1 






f- 


X 


lO^OCT'K 


Z 






»— * 


CL 


•» 


u 








•* 


— *0> sQ *— 4f-4 t*> 










(M 


O' •*»-* *"»4 


<3 






o 


CL 


r-3 *Q'X3 








• 


SI 


O' •■0' v -' X H* 


O 






UJ 


LU 


w . ►cOX‘-«LU 


2 






x 


h- 


*-«0'0'XX •*0' 


►— 4 






• 


•* 


x •*— ■ ' •os:*-* 








Or 


•"■4 


CLCT'CO— . -LL 


3 






3 


a 


»» w v* p> o'oz 


a 






ll 


2: 


—•OO ft— 4 •* 


X 






►— t 


LU 


O' •— < «*Q> X ♦'CO 


u 






w 


1- 




0 








•* 


O' X 0 CO X < *-* 








UJ 


a 




OC 






X 


2 : 


occl^x "2Z 


u 








LU 


•s •* ►CL ««* •- •» 


LLOC 






-J 


H- 


—^.0' •'O'Xlu 


IU 






t 


•* 


O' O' •■*— **^-* •»□£ 


coco 








X 


•>. •- O' O' X ^ <£ 


t-3 






o 


r* 


0'0' w »><OL) 


Z 








t — 1 


wwOCOUJOCO 


LULU 






o 


X 




XX 






LU 


CL 


>X>COM^* *» 


LUH- 






H- 


► 


OX *-<XhH» 


1— 






3 


cc 


OX'-'X 


<>- 






CLUJ- 


•» 




K CO 






5:2: 




— ►V'KO'XZ 


CO 






0-1 


> 


•* ^ 


LU 






01— 


0 


►O •* *Q 


iucC 




X 


3 


0 


O' r-O-'XOZ 


h-LU 




o 


LUO 


•» 


^O'OOO— •* 


<x 




3 


cQX 


< 


<£ sO • — > r — J ! — 


*— « 






CO 




X <ooh-co 






UJ 


q>3 


3 : 


3:clQ ^ -<LLJ 


CLUJ 




x 


1 — co 


< 


x CO Q' — • X *-h 


Or 




>—4 




0 


OLUCO—'O'X *• 


cC cC 




»- 


coco 


00 




C- LU 






MM 


^Q2 


CL CO 


X 


o 


3 


COO— » ♦'LU •“O' ► 


<X 


QC 


a: 


3H- 


3003ZO'-* w> 


—4 


3 


CQ 




<1 *— til •»0''-*Cr'>'— ' 


3 


h— O 


3 


u.x 


3X»J O' r'O^O •» 


X3 


LU<£ 


00 


>— 0— 4 


CC 


MJw(^n05»hN 
r-H — irvirnsfinO 


h- co 


CL 3 



UOOU 



OOUO 



rHCsi^sTin^or^coc^o- 



♦cMro^Lnsor^-ooo'o 

• CM 



ijjjjjjjj 

2ZZ2^Z2Z2ZZ2^2Z2:22ZZ 
QOOOOOOOOOQOOOaQQOOO 
a: a: a o' cc cc oc a a: a: ac a: oc a: a: oc cc oc a <x 



UJ 



O 

o 

C£ 

CO 

o 

to 





O 








—4 


Cl ►— f ►►-H *“-*4 






X 


siujcm^^ *-■ 






M 


UJ ►OCJ 






M 


a: 






CL 


KO>XO>h 






•K 


#-» »» »* ► *»l—f 








0% QN .«-!> 0*\ — -v *> 






UJ 


*.^0 — OM 






•» 


O'G'O^^ •- 






ar 


w ►HO ^ h*" 






•• 


CL-a. <►> *. *<£ 


h- 




M 


X O'* O' «*■» H~ 


00 


UJ 


M 


uj ► *-0>C^oo 


0 


2 : 


a 


1 — 0^ •*'— 1 •— < 


X 


0 


•» 






0 


0 


*-*MO0 ^512 


UJ 




•* 


CH M M 00 H- *-« 


X 


00 


r-» 


tsCLMX> - 


t— 4 


■-M 


X 


0> *Ol - ►M 


«J 




M 


>- 9 —, rt— *-*QC 


r 


h- 


m 


lO'-^OC'H 


X 


HH 


a. 


•* ►O'O « 


0 




•* 


<'-* O'* «—l ► 




— % 


C\J 


Ow *— 1 *>x oc 


QC 


O 


a 


►O •*0*MUJ 




• 


X 


0 ►C'w^h* 


0 


tu 


LU 


. ►OOX-HUJ 


X 


X 


h- 


H^a-xx -a: 


t— « 


• 


•* 


x •*— ' ♦' ►X’-* 


h- 


<s 


•— < 


a.o>to— *.x 


0 


-j 


CL 


-w^o'.chaz 


a 


u. 


y 


*«<• O tC? ►*w'H •* 


X 


►— 1 


UJ 


U>-h «*0^M **oO 


u 


w* 


H* 


•'X-*- 'MX'J 0 


0 




*N 


C^^OoOXOiH 




UJ 


CL 




a 




X 


oca— *x **zz 


0 




UJ 


•» *» ►a—** •* »• 


U.QC 


-J 


i— 


•‘0^x UJ 


LU 


• 


•* 


O'* O'* ►— i ^ *^0C 


OO 00 




X 


p» •* 0^ O'* X ^ 


W-O 


O 


•» 


0NO>«w* r.<CKJ 


X 




t—4 


acMUvoto 


UJLU 


Q 


X 


rs^'K^x— *x 


XX 


UJ 


CL 


>!l>(/)N'*’ •* 


UJ H- 


h- 


r* 


OM ^Xhh 


h- 


0 


QC 


•"X'™* 


<> 


CL UJ 


*» 


•"CL 


b— ■ CO 


XX 


X 


►<xa > xx 




Om 


> 




UJ 


OH 


O 


•■> r Jy •» •*r->J 4 «* lt O 


UJCC 




O 


O'* -O-^XO'Z 


h- LU 


UJCO 


•» 


^ 0000 - - 


cx 


cOqC 


< 


<X w »-H vO 




CO 


X 


X fMsrnoOHOO 


QCO 


0:3 


X 


s:o.o ^ «*<tui 


CL4J 


I- 00 


< 


<X00CT^X*--: 


O'h 




0 


OUIOO^-0>X ** 


QC X 


00 00 


00 


kMfXw 


am 




# O X 


CL oO 


X 


OOQ-* ~JU •*0' ** 


<X 


QCh- 


_JoO X 


t-H 



a: 
z> 

<1m 5: **0> — UJ h" Q 

U-X UJXUO' * XUJ UJ2 

CC *-U^0''O3:m m h-cn CCUU 

r -4 r-^ OO O*) nT in o 



ooou 



uoou 



^C\l IA sQ oo O ^ ^ rO ^ sO r^- 00 0^ O ro ro nJ* in O N* co O' O ^ C\l rn ^ in sO N 1 co c> o ro in o co 

* — cxj(\)ojcnj cu<NJc\ic\jr\j c\j(r>ir> rococo cnrornrn CO 



<1 <t < < < < C <X <Z <1 < < <x < < < < C < C <1 < < 
►— K— H-H-h— H-h-K*h-| — ^ h— h- 1 — - 

CO 00 00 CO 00 l/) oo oo 00 00 00 00 to 00 to l/) 00 to 00 00 00 00 to 



^ h- !-"■ f— H-H— h** H*l— 

<c<<<<<c<<<<<r<<<<<<<<r<<<<x< 

00 00 00 00 00 00 00 t/> 00 00 00 00 00 00 00 00 <yj 00 00 00 00 00 CO 00 00 





o 




U- 


— 


Cl — •*— ••— 


f- o 


2 


2LUO^00-» •- 


-J 


2 


LU •■— ’ ►O' CD 


OJO Hi 


2 


—2 


X<UL O 


cx 


•'O'XON^H- 


hUO 2 


•» 


► *>M 


LU <L 


— 


CJ'O — Q">— % •* 


OOZZ — 


LU 




z <oq: 


•» 


O'OvOX— - 


»-<LUUJ— .< 


o 


1— 


2Is:h> 


•* 


0--** •* *> *<£ 


Mh <o 


2 


srcr*^-— *t— 


2. ILIXO 


X 


LU •* ••O'O'OO 


QCZC^w 


u. 


H* O' O' •"—» — 


LU 


•» 


O' Cl •* 


H cox 


o 


— ^oo^-^re 


LU »0 LUh- 


•» 


U'XXoO!— — * 


OOOOi 


— ♦ 


-CL2X> - 


qcku-Z 


2 


O ••&, •» •'V! 


2030-. 


X 


— — * •*— *— ■ *2 


— «Q£Q. 


2 


IO'^OC'h 


U.25.UJOO 


LL. 


*• **o v;*-* — 


OLUQOX 


•» 


v -0 , —4 — • 


lu ozo: 


• CNJ 


C7''*— 1 r — * ••Z 2 


002 dJJQU, 


•O **<^2 0 


DOLU- • »— UJ2 


O' -QN — Xh- 


— 02 KUJ 


T •-00X — " 



00 h- <J3>- 

2<Q ><Q- - 

oxh zs-< 
00 — ♦ oooa, 



UJ 

— :>onxx 

x v.-w» *. •»^>— • 
CXO'OO— * ••LL 

• — *2 ononoz 

— »0 O •“— * — * •*> 



O00O<< UJ 


O— ••OO 










CNJ 






2UJ — M(Jh 


















H 1—2000 «*• 


ON X O oo X < — 
















2O00Q ! _J 2 


— hi'O— xoox 
















zzmct:il<2: 


a:a.~cE ►ZZ 










O 






x><n-2u. uj 


















a: <luoujk- 


— . -^ON ••O'Z’-Li 










X 






h-* 2 •• 


OO 










— X 






OOOL02LU<X 


+ •0'O'Z^< 










-oiu 






LU< OX 


O'O— ••<00 






bZ 




+ 






1— 2 LU — » 1— X — . 


— — q:onlu o</> 






r- 










DKXH —X 


^ — <Cw?r — 2 cv^vt 






-5 




»*X2 


z 




a h-c-^a:^ 


>X>00f>J— •* 






>— < 




—Jiu •* 


2 




tu. XOh «* 


QX •<X^h OO 






00 




+ -5 


O 




OLJ— i *<£2 


ox-^r*; r-2— h-k- 






X 




00^ •• 


H 




O OhUJZ - 


-ao^HT 






•4- 




xxo 


UJ 




oo *002 3: 


-** *-u<ro>xz oo 






<«• 




1 — 


CC 




OC2TLU »^> 


o o •• •— ^oo 
















K- LU — LU HOO 


••O •. r.^J-^LDO' 


•> 




•* 










<zh *ll<cj:o 


O •• O X O 2 *^ s * 


O 




*o 




— C£> 


o 




1 — — oOf-Oh-2 - 


vO'OOO- -X — -» 






w 




2<2 


tt 




O0UJ < 


* f 


oo 




2 




2LU II 


a 




2>»-KZ — X 


X CNJ — ~t K 00 UU UJ UJ 


X 




X 




X 


UJ 




UJQ<00< — 2:£ 


ZCLC ^ *<UJ 22 


2 




2 




ZX II -> 


• 


2 


— UJLUU< 


<2^)0' — X — 2 « • 


Ml 




* II 




•• 2 


h-* 


•**<“< 


mcQlOw^m — O 


OUjoowOX 


«-< 


UJ 


— 


UJ 


— II — - 


< 


cu t 


KO H-C0 


K-— OCT— ••X— ‘QC^ 


II -* 


NfO 


II — 


o 


II 2~) 


H- 


II -J 


300LU2 «* •<# QZ •‘Z2X — 


“5^ 


2 


02 


2 


*0— «* »* 


00 


o 


o -jq^tocs i 


•‘LU -O ••2 — — 1 


•> 




♦« 


— 


no-) 


— 


!l 


0C 00 2 ►— o O »— 1 -J 002(0-^ •‘-^ — >lUww 


HO 


hh 




H* 


kn^w^ 


'W' 


v 0 


CD— i2.h <2h-<l — .S *-0'^0'>— ‘X 


>o< 


2 




Z 


X22 




— 


-JKTacC^'^UJZuJ' *0 — 0 •* — 0.0, 


uz 


ao 


U2 


o 


oxa:< 


X 


02 


ooh-ooqi— uuLua: 




QX 


oo 


OX 


o 


QLUUU> 


— 


OO 




— — fMrn^ no 






















OJ 


.n 


<* 


m 







ouuouo 



oo 



uu 



oo 



uu oo 



oo oo 



96 



GhO— *c\jrOvMn 

^tnminuMnm 



<<<;<<<< 

i/>GOt/>oOC/)coi/) 



X 

X 

OJ 

* 



X 

X 

LU 

+ 

X 



-J 

cC 

< 

> 



II 






It -5 
~5 •“ 


z: 


— J 


0£ 


sO — 


X 


OC 


h-Q 


LJ<i 


UJ2: 


Q> 


(X, LU 



vO 



o 



go 



rvj m tA vO 1 ^ ® o ^ (nj ro sf vO oo o> o (\i ro in so r- oo (T' o f\J rn in so oo C7> o -h <\i ro >4- in co 

r* ^4 —« ^ ^4 —4 ~4 ~4 —4 (\J <\J <\J f\J (\J OJ <M (\J CM CM fO cq m co fO to CO m rn rO >4- >** >4" >4- ^ M" >$" vj- 



xxxxxxxxxxxxxxxxxx^xxxxxxxxxxxxxxxxxxxxxxxx^^*^*: 

OUOUUUO'JO^UUU'JIJOUUOOOOUUUUOOOOUOOOOUUOOOOIJOUUUOO 

cCcCcCcCiXcCa^occccCcy.cCCCo^fXcCo^cCcCcZCCcCcCOCcCiXcCcCcccCcCCCcCcCCCcCcCcCcCcCoCccnilcCcccCcCoC 



UJ 



3 

o 



-H'k-H'fr— ►■•'I— h~H r h"l— h»fr 

o 

Q-»— » ►>— • ►— 

2 . XUJC'cO-* ► 

X UJ ►— - ►o>o 

x 

Q_ ►O'X^X- 

► — *» ► ► ► •««— 4 



'hhf 



•h-k-H-h 



-h-KK 



eC 




►— i 


(J'CT*— ► 


Q 












CO 




CO 




UJ 


►vO^O'^ 


h- 












X 




U 




►» 


u^o ► 


u0 
















cOQ 




a 


■s^ ►— ICJDfMH* 














> 




LU 




•* 


CL — «* ► ► +-<% 


X 


CO 










< 




cOH- 




X 


X0->CT'— • — H- 


o 


o 










oC 




*-«<r 




x 


LU •■. t-(J^ C/'oO 


X 


UJ 










CC 




Xcx 




U- 


h* o cn — — < 


u. 












< 




h-UJ 




•» 


►w-^-O'CL ** 




X 














X 




O 






< 










UJ 




Xtu 




► 


Ch^XoOl— — 


CD 


UJ 










X 




wO 




*— i 


*ClXX> - 














1— 








5 : 


CT» *.Q_ •» •'X 




— 4 














UJoO 




X 




h- 


-J 










X 




X-< 




x 


xa>-*oa^H 


z> 


• 










M 




u x 




u. 


► * 00 ^— 


cu 


CJ > 














0X0 




•» 


— «*(7' 'O ***^ — ► 


► 


H* • 










a 




O — 




CM 


O'w^ ►XcC 


Q 


CO X 










UJ 




C0<U- 




Ur 


*0 ►C7 > iZUJ 


UJ 












CC 




M^< 




X 


*«aNw^h 




X — * 










o 




h~3 




UJ 


W— . ►OOX’~‘UJ 


<t 


o — 










h- 




h- a 




t— 


-«a>(>xx 


X 


X NH 










CO 




H-IUJUJ 




*- 


X ► K^W 


UJ 


IL w 














X 




—4 


CLf>(/)^^ r-UJ 


X 












a 




tUKUJ 




CL 


•— x:o'0'C?z: 


UJ 


a o 










X 




X O 




s: 


— OO ► 


CD 


UJ — 










<. 




— **^X 




UJ 


0>—< ► 3>X *'O0 




h-a co 














JOtiJ 




H- 


o 


00 


<UJ ► 










a 




1 •QC 




•s 




X 


XCO o 










UJ 




xouj 




CL 


^^'O^XoOZ 


o 


UJO w 










h- 




ouju. 




X 


cta^x ^zz 


<x 


X 










Z> 




• LL 




UJ 


► •. f*CL — • ► ► 


XoOUJoO 










Cl 




Q^h 




L* 


— ►oxuj 


l-oo — 1 o 






XCL 




X 




IUXO 


— s 




Q>Qs ►Oi 


UJ H- 






•-X 




o 




H* H~ 


X 


X 


t' *»Q> QN <J 


-J 


COX 






Zk- 




o 




<t — X 


•w» 


*■ 


(?' 0> ■—’ ►<TOO 


<xxo 






— > CL 








a:— < 


3: 


— < 


^-^ctC>UJ 0o0 


x<o< > 






- ►s: 




X 




UJ UJ 


> 


X 


X •— * <1 -w tX •— < 21 


UJ LU <1 c£ N*- • 






Z^h 




UJ 


o 


zzz 


<r 


CL 


>X^>0OrM^ ► 


>Za:h rc 






► ►]> 




UJ 




UJQ—4 


X 




OX KXKW 


lu— k a— 






XX *> 




CO 


a 


O— U 


X 


QC 




UO^J UJF— 






•* -X 


— » 




h— 


h— 


< 


•o 


►CLO^Z^^X 




JZ —-4 


t-H 




cox ► 


•— 1 


• to 




UJO.Q 


o 




-*» »-0<0X2 


1 


<QO ► ► 


w 




< ►x 


w 


< 


a 


^cooa: 


+ 


> 


O t«-4 CD *• •* 


I 


CC 0^0 


3: 




XcO - 


CL 


X 


o 


o < 


— * 


o 


•.r^ *s *-rvl-^C) 




UJ>- 


^t- 




X— CL 


X 






<oh-q 


X 


o 


O' -o — xcd^: 


***» 


>-j— 3:x 




— * 


<IZ 


V— 


X 




q:kjz 




•> 


^OO f > ► 


O' 


UjXO— ' 


— 4 


X 


oah- 


> 




f—4 


h- 3< 


X 


<t 


<r *^4 -o —4 fvj f— » 




c/OO • — X 


Vo# 


► 


W^> 




LL 


• 


o0<h- 


* 


X 


X<\J>^ ^OOH- 00 3: Q 


UJ O 




►— 1 


Vo» 


II 


O 


LU 


LU^U^tO 


►— « 


*^w 


xa,a ► *-<uj 




i i ^ 


— o 


Xw 


OQ 


X 




X 


X UJ 


± 


< 




1 | «XUJ 


•s— < 


►cO 


oao 


r*— 


IU 


t 


h^OUJ 


a- 


o 


OUJOOW cr. X 


o • 


XU 


r-JOO 


hX 


a: oca 


r-H H 


3 


X 


HU X 


n 


CO 


k-h^cLw ** 3 :— <uj 


o^azh 


II 


II 


CLCL< 


II + 


U 


X 


Z)<UJh- 


— * 


r f 1 




»— cOX 


— ' M 


^ II 


>>> 


— X 


<Zk 


Qa:i 


H 


oOO— * ►UJ *.Q> ► 


a: 


U II — UJ 








*» 


>eC*-H 


OCf-k-X 


4. 


UcOXO — ^w>iu^ 


— '-J> 


r— < — » 


CM— ^ 


uuu 


(A — 


3 


1 wr 


CQ U 


X 


I>— »X(X 




»—4 


»— « 


-J~J-J 


V— 






ullxcc 


W 


uj^;uo> * 0—0 ** 


— ij— 


U_ <1 l_J 


Uw 


U — 


<1<1< 


Oco 


LU UJ U. 


00— «h-«LL 


X 


a: 


►O^ 0''O?.5hnQm 


— uu 




ax 


uuu 


OX 


Z^-H 








r-H HCMrO't'ONO 






—4 


eg 








<r 



oouooo 



oooo 



ooo 



ouuo 



oo 



uu 



oou 



98 



^ o — < cnj rn -t in so r- co a> o -h c\in ia or^- oo on o ^ cm 

^tnmmmmmmmmmsQOsQsOsQ^O o<K)sONnn 



OOOOOOOUOOOOOOOOOOOOOOOO 

C£Q£QCc£&^C£Ctc£^QCcCO£a:c£&LOLc£aLc£CCQ£Q£0£ 



•-H-K-h-h-K 


(-hKhhhhhhhhhhhkhhh 


ED 

BE 




H 


a: a 




< 


*—* h 




X • 


O o 




HO 


o oolu 




HUJ 


uj •-•a: 




Ol/)h 


a:> o 




x <r 


<>-h 




LU *-H 


ooaiaCoo 




nxa: 


Haro 




<H<X 


x<x>-a 




o a 


LU oz 




•^OoC 


5 :ujuj< 




QZO. 


ujx-5 




x^a 


Hh<Z 




•—•(/)< 


< CrCh-r 




o 


l-Zf- 




r-H IU 


O0»-« Q 




>x 


UJC 




aCcoH 


UUH- -JUI 




L J 


X^oa: 




H> 


h x 




OO-J 






ZQ. 


lucZoolli 




-J a 


a^O lu 




<hD 


UJh-<cQ 




OZ>^0 


Xoo 




oo 


LLoO 




UJ H 


1— Q— «<£ 




**u0 


uox X 




HOO 


a»<H- 




ULUX 


00 <C2 




Zh 


Z>IO 




<tcC 






nzq:lu 


o 1- 




o:ujoo 


f-J— LU*-< 




hZD 


OOOh-O 




LU 


OUJQZ 




OUJ 


zoza 


H- 


► X 


<w U 


-fr 


OUJH 


a:cz 


m 


LU CD • 


uji- 5 :u 


o 


X * 


OO << 


00 


OLJoo 


roujoo-^ 


coin*- 


<L h— O' 


-jxi- 


r-o* 


LU UJ 


UJO 


h c\j h 


CC LU 


xxc\jx-^ 


0^0 


0£LU 


II hH 




LO < o • 


00X ^ 


o ^ o «•■■< 


-H XUJ 


•‘UJ H 


1 O 1 o 


ooujo: 


H<ZI II 


X * ‘I s * » 


t-Xo^iu 


« •'I — ♦— « 


< *o 


ZOuiX 


OJUJ— 1 ► 


oo i o- i 




UJh- l| ► — 

•<J *~»o — < 




O^u.00 


- 1 LU II II II II 




n^oe: **lu - 


ooxtt 


UJ ox 


GCLU—H 


il i n— 


OoO_J LU 


hx^<— 


X II 


zz^<o:sz 


•— ILU *c£ oo 


o •*■ 


oc^XciKujqc 


^ O -H u J X 


iAi-4 


Dh-hlLIUJhO 


UL wZ 


X II W^.^-W 


HX >X<X^O 


►-♦O 00 LUX 


OJ^i oooooooo 


UJCTX»JJ*~»H'JJX 


hXO^ 


QlUHXXXX 


a. -jooqo uj 




in 


o 



oooooou 



oo oouo 



99 



cm cr\ >f iri vO r- co o> o cm m la >o r- oo o' o — » <m 

H p— 4 ^ p—4 — * •— 4 «— 4 «— 4 —4 P—4 CNJ CM f\J 



C£&Q^C£<£&C£QCc£Q£.CtLoCOCcCcCC£c£OLCCcCCCCC 
LUIXJUU LUUJLUUJ LU UJLU UJLUUJLU UJUJUjUJUJUJUJUJ 



fM I'M X X X X X X X X X isj x X X X n* J X X X X X 
XXXXXXXXXXXXXXXXXXXXXX 





o 










*— i 


Q_ ►— < *>h«4 r-p— « 








X 


xujooo— - - 








iZ 


UJ »•— p 






< 


X 


K — X— -wa: 






5ZLL* 


a. 


-O'xg^n- 






cc\ — 


•» 








o< 


i— » 


QN O' — — O' ** "• *» 






Zh 


UJ 


X 






00 


*• 


O'OfvOitJ^' r- 






<1 


Of 


w »»— 4 ( 0 X }— 






o 


•* 


0--* - - -< 






2:< 




51 O' O' —•—•I— 






U-* 




uj •- *»a> o oo 








Q. 


h— Q> *-vp >-h 






IL»~» 


*• 


CL e> 






Z 


O 








UJ*— i 


•» 


O' ^ZXoOf— — « 






O 


H 


*>azi> - 






OUJ 


s: 


O' 4^0. ► 






<xx 


X 


Vp-*, »^»X 








X 


XO'-OCM- 








u. 


r> »- O w *— « i 






LU1— 




^O r ''>0»-4'-* — 








CM 


O'wp- < 






<X 


X 


♦•O K^XLU 






hh 


X 


O' -O^iZh- 






00 


UJ 


*-oox*^uj 






Q 


1— 


H^QNXX -CC 






-JOJ 


•s 


T* *. *~~ 4 






<X 




a. o'oo— ■--* ~ll 






H^i-a 


•"-^a'a'Qz 






kooz^- 


«-» O O — •— 4 •* 








ch p— < *»'jo 


— • 




2<OI- 


^^p ^ 2: 00 


H-f 






r. 




W 




00 LUO. 


>— xsq*-4xoos: 


Z 




LLJ^CL X 


czx^x - 2 : 2 : 


< 




X UJUJ 


r» r. *^CL — *• *» v« 


LU 




h— h— O ) — 


^OZT’-Li 


X 




•~«z 


*• 


■>o *»cZ 


rsj 




oo mX 


«- <C 


X 




LU « 




**<100 


4* 




H-CZLU-* 


wwlXC'UJ-O^) 






<Oczx 




4— 4 




Q^h— < Q- 








LL) <£ 


•» 


OX XXKh^ 


X 




zq: i-cz 


OX-^X •'X’—'ZI 


* 




UJLU< 


r* 


•^Ci. 021 —■**•"« "X ♦* 






OZI3 


^<CJ'XZX 


k— 4 




O LUH- > 


O'*™*— <0'-» 






OuOJO 


o 


^ op^vJ ■— 0 Qrvj 


X 




lu^: ooo 


ON ^XO'ZX 


X 




x>-«q£i~ 


r* 


^O v OOO'-> 


0 




XhiHZ< 


p«^ 


k— 4 




XCOUJX 


2! CM -wp-4 00 h- 00 


00 




UJQSZ 


X 


XOpQ ^ 


2: 




zo:do< 


<2ToOCT‘p-^X^QC 


-II 




MCOZQ.O 


OLUt/)— CJ>>< ^O 


r— 4 




kd rx 


CO 




II — • 




DOO^O^QZ •^cZX^^oo 


H*4— 4 


z: 


o uo 


OOQ «.IJJ *>QA - 


*• 


OC 


CX00Q 




♦—4 k*H 


O 






s-o 




LJC/) 


UJZ 


oohqcxo: 




OX 


CC UJ 



r-H ~h <m m sf* in O 



uoo 



oo oo 



100 



r-< c\j <*> ir> so r- oo o> o h <\j m nJ- in vo 



**H *—4 rH pH r 



OOQOQOQQOOQQOQQQ 

QQQaQQOQOQQQQQQO 

<<<<<<<<<<<<<<<< 



UJ 

X 



o 

z 

M 

QC 

o 



</> 



CD 

Q 

< 



<Z 



l/> 

UJ 

O 

i-H 

a: 



X 



O' 

•» 

a> 

o 



o 

•'UU 



SIX O' 



•'J— r» 




— * 




^ O' 




"D 




•*(/> w 




•* 




COQ CD 




►H 








W 




<< * 




CD 




w 




+ 




UJ o 




*-* 




QX * 




"D 




Q'-H 




•» 




<h- Ow 




— # 




ZOO •'C 








UJQ CD 


X 






xaix -x 


•* 


•* 




*-<CQ— »<3 U 




H || 




h-ZD CO*-* 


II 


II 




3D oO h~ •£ i/> 


M 




X 


a _j x 






QC 


q:uoz)olu 


rH 




3 


CD— 






k-LJ 


DXUJIU — 


o 


o — 


LUX 


00H-a;c^O 


Q 


ag 


(XUL) 



oo oo oo oo 



101 



<fLnsOf^oc>o s o^rorn-4“Ln sOf^* 



QOOQOQQQOQQQOOOOQ 
LU UJ IX! LU LU Ui UJ 'OJ LLt JJ LU LJJ LU LLUJJ LU UJ 
&cccCc£c£oCc£0Ca:cC&0£cC&-OZcCcc 



KLU 

<X 

CC 

O •* 
LLl"" r 

00 

uja: 

x-« 

H-UL 

OQ 

K< 

LU 

OoC 

-Z- 

H-tUJ 

ac< 

o 

oc • 
o ^ 
<ulo 
a 

<r o 

^CtO 

xo 

a: 2 : 

< 



<00 



sia: 










— ‘K 










XU-Q 










X & 










2 UJ 










XO 




I*** 






^ZhZ 




X 






5 : < a 




•» 






•* zo 










XToQ— ‘LU 




II 






►O to 




"O 






<<00 




•* 






^IXJUJUJ 




— % 






CZ^X 










o cXh- 




*» 






<UJ|— 


o 


t—4 






UJZZZ 


•» 






o 


cx >— -tlU ►— < 


o 


< 




• 


Zh 




s# 




o 


Oujoo 


< 






-H 


LUOXUJ 




'Z~+ 




X 


2! Q£ h» ►— » 




»*r\J 




00 


*-HCQ C£<0 


f-H ► 




s«* 


H* O • 1 — co •"-< 


II to 






OoOO^-Jf 00 


l—»w 


2 : 


h» 


O • LU 






cX 


<L 


cx too 


-JUJ 


-HQ 


X) 


51 


cdm- <lu<^; 


< 


H- 


a: co 


_?xixxtu-^ 


Ljou 


uu 


U2 


oo^oQh-oro 


Qa 


a: 


ULUJ 










rvj 



oou uo uo uu 



102 



cm in so N* co O' O cm ro >** lt\ 



„ ^ ^ ^ ^ ^ | ., 

CC(X. QCCCCCqCCCc £ cCCCOCoCcCCC . c £ 
3 2J 3 33 3 : 3 i 3 3 3 3 : 33 3 

212:2:2:2:2:2:5:5:5:5:2:2:2:2: 



< 

X 

ac 

>- 

< 

2 



X 

2 

UJ 

X 

h- 



</> 

UJ 

ex 

h- 

2 : 

LU 



UJ 














X 










*» 






•* 














ii 




«-^i 


•"LU 




~5 






<rn- 




•* 




10 






— > 




• 


CC 








CM 


UJ 3 




•» 




~4 


h- 


*— * 






UJ 


^<UJ 


O' 






CL 


cxz: 


♦* 


< 




—4 


3 *~< 


O' 






•* 


X>~ 








X 


x> 


< 






CM 


UJQ 










ZoC 


z: 


#» •* 




O' 


^cO<U 


—<0 






K— ZDCO*"** 


II — - 






ZDoO# LO 


♦— 4 


X 


H- 


O 


2 


UJ 


cc 


< 


C£OQ_jLU 


•—< H- 


Z) 


X 


aj^<IX 


•— 1 


H* 


«tQ 




*— « 


ocr 


UJ 


LD 2 T 




C ->3 


CC 


LUUJ 






p *4 




CM 



u 



00 



00 00 



103 



^cNjrnvrLnsor^ooo>o^(N]ro -tin >o^coc'0^(Moo>tinvoi^co^O'~<fMco>f in<>r*“CD 

r-4 r~| ^ 1-4 r~l t .-i ^-4 —I CM CM <\J CM C\J CM f\l (\J (\| (\J fO (T) *X) CO fT) (T) CO <0 CO 



QQQQOOOOOQOOOQOQOOOOOOQOOQOGQOOQQQOOQQ 
CCcZOCfX-^CCcCCCCZcCalOCcCCCQLcZQ'cXCjCCCXC^&tXaC^cZCCiXcCQCctCCOCcC&OLa: 
a CL CL CL a. Qu Q. CL OL a. CL Q- O- CL CL CL CL Q. Cc O- CL Q, a. CL CL CX CL CL Q- a. Q. CL CL CL CL Q. Q_ CL 



UJ 

X 



(/) 

UJ 

a: 

a 

►— 

CO 

o 

< 

CO 

< 



o 

o 



O O' 

a: 

a O' 




































X l~ 


















•— « 


















CC * 

►— — 

< O' 

X ► 


















— -J O' 


















CHU X w 










-0 








►x ^ o 










»• 








— fr—» 


















► II ► 










w 








SCO — 










CO 








►UJ O O' 










# 








Zh ► 


















►13 O' 










X 








CO Cl ^ 










•s 








►X ► CO 


















<to -J 


















— ■ O x ► 










< 








X — 










+ 








oaj o 


















OZ II 1- ► 










“0 




-0 




Of *— i •‘.QN 










► 




•* 




CQO^ 




0 










M 




OO ►< 




c 






***• 




w 




UJO CO 


2 ; 


-3Q 




-J 


s:k* 




-Jhr 




^or,x -z 


•» 


r> 


•* 


► 


•s 


•» 


► 




►hco^ ►<lj 


pj 


•— * II 




•-H 


II 


» — 4 


— « II 




1— ID 00 >— 4 


11 


II 


M 


II 


II 


II 


II 




IOgOKX# c/> 


M 


-3-* 








M 




Z 


a -»^ z: 




"> 






“5 




-> 


Of 


OfCOO — 1 UJ 


t~4 


r-^ *« 


CM 


cm 


CM ► 


CO 


CO ► 


3 


cu^co it <2 




►—4 












h-a 


OI'UJ uj < 


O 


O'- 


U 


O 


U>«* 


U 




UJ2! 


ooh-a:<ta:o 


a 


Qh 


Q 


O 


Ql- 


Q 


UC J 


QCLU 












CvJ 




CO 





ouu oo uo uuou uo ou uuou uo uu 



104 



—I CM sT LA sO N. oo 0 s O — < og CO vj- in O 



COCOCOCOCOCOCOCOCOCQCDCOCDCDCOCQ 



oooocooooooooooocot/joooocooooooo 



X 

►-* 

a: 

h- 

< 



X 

3 



UJ 

X 



o 

a: 

UL 

03 



X 



CC 

H' 

<1 

2 =: 



s: 

x 






UJ 


O' 


xo 


w 


h- 


O 








*• 


~b“ 


— » 


51 OH* 


cr 


-<r o 


** 


2o:o 


ON 


»*h" 00 


>■* 


CODCUJ 


CD 


OCt 




<00 


•* 


w UJ 




ujx 


O' 


OZh 


•» 




ON 


00 J— COO 




X)UJ - 


■< 


UJOCCcO 




Z0f.O - 


2 


>-«CDh-<0 


HOcOOO 


K«H 


3 oo * co 


O Q 





QC002:-JUJ r-l 

co*— <<s: 

JX lUM u 

ook <icx:o a 



co 

I 



•» 

r— < || 

II 

X 

-> 0 C 

•» 3 

*-H ►— O 

Uw IU<£ 

Qu ccaj 



oo oo oo oo 



105 



m >$* m>o I s - co O' o m vO 

•— 4 f—4 *— 4 H »H 



:ZZZ 22 Z 
a: a: ac cc oc a: a: cc cc cc a. a: cc oc cc cc 



►— * H*' H-* I — h— h— f— h-»r~i — 

2:215:3: 



LU 

X 



o 

2 

1—4 

CC 

o 

K 

00 

< 

u 

UJ 

00 

o 

a 

t/) 

Z 

< 

a: 

H- 

X 

>— 4 

a: 

H* 

< 



O LU 



-X 








2 :h~ 


O' 






•* 


<K 






Zoo 


O' 






•* 5 : 








<a: 


0 






— 0 


z 






LL 


X *■ 






OO 


z — 






ZiU 


O' 






<z 


II f 




O 


Q£ t-H 


O' 




*> 


l-H 


0 




1—4 




<f 




w 


UJO 


0 


Z 




Z 2 Z 


*z 


*» 


*» 


•— «m *— 1 


*<ILJ 


—4 


— < 11 


HO 


ZO— < 


II 


11 


zdooh-x# 00 


►— • 




0 JZ z 




>— 4 


U^OOO 


-JLU 


— -i 


r-4 *• 


cu— «uo 11 




O 


JIOJ 


UJ*— * 


LJ 


Uw 


</>h-a:<ta:o 


O 


00 



OOO 



OO OO 



OO 



RETURN 

END 



<\i m ^ in o r*« oo 0" o — « osi t'O 

«-H *»«4 



QOQOQQQOQQQQQ 

qoqqqoqggcuqq 

^<t^<Z<£<L<X<l<l<l<!.<t<l 



Q 

< 

X 



00 

a: 

a 

h- 

O 

UJ 

> 

luq: 

xo 

h- I— ’ 

o 

LLUJ 

o> 

* 



z> 

00 UJ 
X 

LJUh- 

X 



rsjoo 

**LUh- 

ZHJ 











>Ol00 


O' 






►xuj 








xoo: 








wo 


•» 






LU 




— • 




QUUX 


<7> 


►— i 




o^h- 


•w 








>- 


> 




>h-00 


►» 


+ 




3UJ 




— * 




UJQCC 












► 'W 




MCOh- 


X 


— »x 




^Di/) 


<r 


II 




OcO 


* 


-< ii 


2 : 


O O 






OC 


(xoo^: 


-j 


*■4^ 


o 


au»-«< 


< 


*— * 


H-O 


ox 


UJ 


U^ 


lu^: 


00H- >- 


CC 


Q^nJ 


tXLU 



ooo oo oo 



107 



c\# m >j- in so r*- oo o> o — « f\i co ^ in so n- co o o <\i n >4- m 

r— 4 *—4 *— 4 r-H r- 4 *""< •— 4 *— 4 *— 4 r-H f\J PJ C\J f\J C\J f\J 



qqqqqoqqqooqqqqqqqqqqooo 

&<x^c£&ota:cz^c£cc(x:n:(XcXQC<xct:<xccnzc£(x.cK 
cl a a. a a a. o. a- a cl cl a. cl cl q. a a a. cl a. a. a. a. cl 

►>»> 



x 

H -4 

a: 

k 

< 

Xuj 

X 

Zh 

X 

XX 

*— 4 

UJ 

XI- 

h- — I 

o 

ULoo 

OUJ 

a: 

h- 

OOJ 

OX 

Oh 

a 

aToo 

CLUJ 

cC 

•ujo 



>Ih 


o 










►I—' 00 












X 


h- 










••00 Q 


•» 










2-LUZ 


«*% 




*•*»* 






•*►— <T 


O' 




-> 






XO 


W 










*O.X 


> 




X 






cx 


o* 




# 






^OOC 












OQ 






-) 






O h- 






•* 






OiUO 


X 




HH 






ocxuj 


#% 




w 






CLhh> 






< 






>h- 1 


O' 










ox 


•>» 


o 








UJO > 


a> 


XQ 


Xi-I 


X*h 




2c:uj 




*• • 




► w 




»^GOXoC 


<t 


»—4 o 


Hh 


•— < 1 — 




h^hO 




(1 


II 


II 




Z>0O h- 


* 


»-♦ || 


o II 


^ II 


X 


O QO 










a: 


t^OO^UJ 


o 


H 






3 


oJh<> 


c 


*-4 


»— 1 


HH 


H-O 


OX 1 


UJ 




O'—* 


0~ 


LUX 




a: 




Qh 


Q>- 


QC UJ 










cm 





uoooo oo 



oo 



oooo 



oo 



108 



VPRD 



SUBROUTINE VREAD (V,N) 



>$• try vor- oo O' 

t—4 »— 4 



QOQQOQQQQOQ 

UJ^LULLJLULULiJ'JJUJUjUU 

cc cc cc cc cc cc cc cc cc cc cc 




tu 

X 



CT) 

Q 

C 

LLI 

CC 



z 

r* 

r ~4 

I! 



ijj ^ 

Z — w O 

*-* CTN> • 

h- O 

ID > «-H 

Q *-% LL 

C£ Z~< CO 

CD Q*> ^ 

dd *-Hvn 

O0 ^ 

z q: < 

oo luqzd s 

•-« 2 ,<l K CXO 

x MUJUJ OZ 

h- QOCQC U-OJ 



OOO OO 



109 



^ oj cn ^ uo nO f*- oo o> o i rn 

HH H H 



CO fD CD OD CD 00 00 CO CO QD CD CD Q3 



COOOOOOOOOoOOOOOOOl/OOOt/lOO 

>>>>>>>>>>>>> 



NJ 

o 

t-o 

k- 

uuo 

XUJ 

l-> 

I 

u .2 

0 

uu 

>X 

1 H* 
X 

2 : 

UJ—4 

o 

Zh 
UJ— 1 
QC3 
UJ00 
Ur LU 

u-o: 

i— * 

Qlu 

X 

LUf- 

X 

h- 00 
UJ 

»Niooa: 

♦»iuo 

2*-k- 



•O00 








>a 


O' 






*•210 


"OB** 






xoz 


rxl 






■^o< 


*• 








— ■. 






COluV 


O' 


*— * 




32 








oO*-4o3 


> 


> 




>H» 




1 




3X 








ujo 


O' 


2-* 




Za: 00 


w 


► w 




^coa: 


X 


X 




h3Q 


<k 


!! 




dook 




•-H M 


2 


o o 






QC 


qcoolu 


-J 


rH— . 


3 


ca»~«> 


<0. 


*— < 


H- Q 


->X 1 


uu 


U-» 


UJZ 


00 k- 2 


QC 


C3fNj 


CX UJ 



OOO OU DU 



110 



r-*c\jm^mor^coO'0—< 



c^cCaLcccLaloccccccCcc 



> 



a: 

o 

I— 

O 

ill 

> 



CL 



t 

to 



< 

o 



00 



UJ 

2 : 



Q 

I 



ULI 

X 





00 


•* 


— * 


•» 


UJ 






> 


h- 


If 


in 


<w 


>— < 




• 




QC 


•* 


CNJ 


LU 


3: 




r-4 


f— ’ 




» 


LU 


►— « 


UJ 




CL 


a: 




*^> 


«~4 


3 ; 


»"4 


0^ 


•* 


> 


h~ 


w 


X 




ID 


> — 


C\l 


UJ 


O 




%— 




0d 


2 - 


CJN 




CO 


OsO 


w 


H- 


X 


•— 1^ 






00 


00 2 : 


K* 


O 




filin' 


< 


a: 


00 


UJh-ZD 


51 


CQ 


*~4 


2.MH 


o:a 


-J 


X 


HdLU 


CJ-£ 


00 




QitX 


LL UJ 



000 00 



111 



A. 2 LISTING OF KEY VARIABLES USED IN THE MONTE CARLO 

program 



AMISS 


average number of misses over the entire 
track (scalar) . 


COVW(m,m) 


covariance of the system random forcing 
input matrix (double precision) . 


El (n,n) 


identity matrix (double precision) . 


ERR(N,nsam) 


sample mean of estimation error vector 
(single precision) . 


G (n ,m) 


sample gain matrix (double precision) . 


GAMMA (n ,m) 


system random forcing input distribution 
matrix (double precision) . 


GAMMAS (n,m) 


system random forcing input distribution 
matrix (single precision). 


GK (n,m) 


sample gain matrix (single precision) . 


GKS (n ,m ,nsam) 


filter gain schedule (single precision) . 


H(m,n) 


system observation matrix (double 
precision) . 


HIT 


average number of hits over the entire 
track (scalar) . 


HS(m,n) 


system observation matrix (single 
precision) . 


ITER 


ensemble member index. 


M 


number of measurements . 


MISSD(nens ,nsam) 


sample miss distance matrix (double 
precision) . 


N 


system order. 


NENS 


number of members in the ensemble. 


NSAM 


number of time points to be processed. 


PHI (n ,n) 


state transition matrix (double 
precision) . 
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PHIS (n ,n) 



PKK (n ,n) 

PKKM1 (n ,n) 
PKKM10 (n,n) 

PKKS (n ,n ,nsam) 
Q(m,m) 

R(m ,m) 

SCARE 

SIGV(m) 

SI GW (m) 
SIGXZ(n) 

V (m) 

VAR(n ,n ,nsam) 
W (m) 

X(n) 

XHATZ (n) 
XHKK(n) 

XHKKM1 (n) 



state transition matrix (single 
precision) . 

theoretical covariance of estimation 
error matrix P(K/K) (double precision). 

one-step prediction error covariance 
matrix P(K+1/K) (double precision). 

initial value of the covariance of 
estimation error matrix P(0/-1) (double 
precision) . 

sample covariance of estimation error 
matrix P(K/K) (single precision). 

system random forcing input covariance 
matrix (double precision) . 

covariance of measurement noise matrix 
(double precision) . 

average number of scares over the entire 
track . 

standard deviation of measurement noise 
vector (single precision). 

standard deviation of system random 
forcing input vector (single precision). 

standard deviation of system initial 
condition vector (single precision) . 

measurement noise vector (single 
precision) . 

actual covariance of estimation error 
matrix (single precision). 

system random forcing input vector 
(single precision) . 

state vector (single precision) . 

initializing value of the state estimate 
vector x(0/-l) (single precision). 

state estimate vector x(K/K) (single 
precision) . 

one-step state prediction vector x(K/K-l) 
(single precision) . 
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XM(n,nsam) 

XS(n,nsam) 

XZMEAN(n) 



mean state trajectory over the ensemble 
(single precision) . 

reference trajectory (single precision). 

mean of initial condition vector 
(single precision). 
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A. 3 IBM SYSTEM 360/67 SOURCE LIBRARY SUBROUTINES CALLED 
FY'THE "MONTE' C ARL'O - STMU'LXT TOM' "P'RUGRAM 



GAUSS 3 


matrix inversion by the method of GAUSS. 


OVFLOW 


utility program required by the random 
number generator. 


PLOTP 


generates two-dimensional line printer 
plots . 


SNORM 


random number generator that gives 
normally distributed, shuffled pseudo- 
random numbers. 
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A. 4 MONTE CARLO SIMULATION PROGRAM FLOWCHART 



START 



\ 


/ 


READ \ 

PROGRAM 

FLAGS 








t 0 



\ 


= 0 

L 


READ 'N 

$(K,K-1) 


\ 


/ 


WRITE 
H K,K- 


1) 
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APPENDIX B 



TEST TRAJECTORIES 

B.l DESCRIPTION OF TEST TRAJECTORY PROFILES 

a. Trajectory 1; short-range, low speed, non- 
maneuvering 

Trajectory 1 commences at a range of 3850 yards 
in a 30 degree dive with an initial velocity of -230 
yds/sec (the negative velocity indicates motion toward 
the origin) . The trajectory is terminated at a final 
range of 457 yards. No maneuver is executed. Sixty 
data points were taken at a 4-Hz rate. 

b . Trajectory 2; short-range, low speed, moderate 
level maneuver 

Trajectory 2 commences at a range of 3850 yards 
in a 30 degree dive with an initial velocity of -230 

2 

yds/sec. At 3450 yards the target executes a 2.0 g sin 
planar maneuver lasting 13.5 sec. The maneuver is completed 
at the final sample range of 465 yards. Sixty data points 
were taken at a 4-Hz rate. 

c. Trajectory 3; long-range, low speed, non- 
maneuvenng 

Trajectory 3 commences at a range of 9225 yards 
in a 30 degree dive with an initial velocity of -230 
yds/sec. No maneuver is executed. The trajectory is 
terminated at a final range of 5832 yards. Sixty data 
points were taken at a 4-Hz rate. 
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d. Trajectory 4; long-range, low speed, moderate 
level maneuver 

Trajectory 4 commences at a range of 9225 yards 
in a 30 degree dive with an initial velocity of -230 

2 

yds/sec. At 8822 yards, the target executes a 2.0 g sin 
planar maneuver lasting 13.5 sec. The maneuver is com- 
pleted at the final sample range of 5840 yards. Sixty 
data points were taken at a 4-Hz rate. 

e. Trajectory 5; medium-range, high speed, evasive 
level maneuver 

Trajectory 5 commences at a range of 4500 yards 
in a 20 degree dive with an initial velocity of -300 

2 

yds/sec. At 3900 yards the target executes a 6.0 g sin 
planar maneuver lasting 10 sec. The maneuver is completed 
at a range of 914 yards and the trajectory is terminated 
at a final range of 90 yards. Sixty data points were 
taken at a 4-Hz rate. 

f. Trajectory 6; long-range, high speed, evasive 
level maneuver 

Trajectory 6 commences at a range of 8000 yards 
in a 20 degree dive with an initial velocity of -300 

2 

yds/sec. At 7500 yards the target executes a 6.0 g sin 
planar maneuver lasting 10 sec. The maneuver is completed 
at a range of 4340 and the trajectory is terminated at a 
range of 3590 yards. Sixty data points were taken at a 
4-Hz rate. 
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g . Trajectory 7; medium-range, high speed, non- 
maneuvering 

Trajectory 7 commences at a range of 5000 yards 
in a 20 degree dive with an initial velocity of -300 
yds/sec. No maneuver is executed. The trajectory is 
terminated at a final range of 575 yards. Sixty data 
points were taken at a 4-Hz rate. 

h. Trajectory 8; long-range, high speed, non- 
maneuvering 

Trajectory 8 commences at a range of 8000 yards 
in a 20 degree dive with an initial velocity of -300 
yds/sec. No maneuver is executed. The trajectory is 
terminated at a final range of 3575 yards. Sixty data 
points were taken at a 4-Hz rate. 

i . Trajectory 9; long-range, low speed, non- 
maneuvering 

Trajectory 9 commences at a range of 8000 yards 
in 20 degree dive with an initial velocity of -200 yds/sec. 

No maneuver is executed. The trajectory is terminated 
at the final sample range of 50 yards. One-hundred-sixty 
data points were taken at a 4-Hz rate. 

j . Trajectory 10; long-range, low speed, moderate 
level maneuver 

Trajectory 10 commences at a range of 8000 yards 

in a 20 degree dive with an initial velocity of -200 yds/sec. 

2 

At 4000 yards the target executes a 2.0 g sin planar 
maneuver lasting 13.5 sec. The maneuver is completed at a 
range of 1200 yards and the trajectory is terminated at 
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the final sample range of 50 yards. One-hundred-sixty 
data points were taken at a 4-Hz rate. 

k. Trajectory 11; long-range, low speed, moderate 
level maneuver' 

Trajectory 11 commences at a range of 8000 yards 

in a 20 degree dive with an initial velocity of -200 yds/sec. 

2 

At 2700 yards the target executes a 2.0 g sin planar 
maneuver lasting 13.5 sec. The maneuver is completed at 
the final sample range of 50 yards. One -hundred-sixty 
data points were taken at a 4-Hz rate. 

l . Trajectory 12; long-range, low speed, moderate 
level maneuver 

Trajectory 12 commences at a range of 8000 yards 

in a 20 degree dive with an initial velocity of -200 yds/ 

2 

sec. At 3333 yards the target executes a 2.0 g sm 
planar maneuver lasting 13.5 sec. The maneuver is completed 
at a range' of 500 yards and the trajectory is terminated 
at the final sample range of 50 yards. One-hundred-sixty 
data points were taken at a 4-Hz rate. 

m. Trajectory 13; long-range, low speed, moderate 
level maneuver 

Trajectory 13 commences at a range of 8000 yards 

in a 20 degree dive with an initial velocity of -200 yds/ 

2 

sec. At 2700 yards the target executes a 2.5 g sin 
planar maneuver lasting 10 sec. The maneuver is completed 
at the final sample range of 50 yards. One-hundred-sixty 
data points were taken at a 4-Hz rate. 
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n. Trajectory 14; long-range, low speed, moderate 
level maneuver 

Trajectory 14 commences at a range of 8000 yards 

in a 20 degree dive with an initial velocity of -200 yds/ 

2 

sec. At 4000 yards the target executes a 2.5 g sin 
planar maneuver lasting 10 sec. The maneuver is completed 
at a range of 600 yards and the trajectory is terminated 
at the final sample range of 50 yards. One-hundred-sixty 
data points were taken at a 4-Hz rate. 

B . 2 TRAJECTORY GENERATING PROGRAM 

The trajectories of Section B.l are the products of a 

tracking generating program written by Parr. A complete 

2 

description of its use, development of the planar sin 
maneuver, program listing and several examples may be 
found in Parr's work [Ref. 4]. 
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APPENDIX C 



THE N-STEP PREDICTION PROBLEM 

The ultimate test of any fire control system is its 
ability to destroy an engaged target. To this end, the 
determining factor is the accuracy with which it predicts 
the future position of the target, since launcher laying 
orders are derived from knowledge of the target's present 
and future states. This of course, neglects the response 
characteristics of the launcher and the weapon (projectile) 
ballistics, both of which are assumed here to have 
negligible effects on the end result. 

The interval over which the predictions are made is 
derived from a straight line approximation of the plot of 
projectile Time of Flight (TOF) vs. the target's present 
slant range, for a 5"/54 CAL. projectile. For the inter- 
val in question, {TOF: TOFe (0 . 0 , 10 . 0) } the straight line 
approximation takes on the value 

TOF = 1.43 x 10 3 (sec/yd) x (slant range) (C.l) 

The TOF interval, (0.0,10.0) was based on the assumption 
that the maximum effective range of the 5"/54 CAL gun 
against an air target is 7000 yds, corresponding to a 
TOF of approximately 10.0 seconds. 
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In the absence of any deterministic inputs to the 
system, the target’s future position predicted over N 



samples is given by 



x (K+N/K) = <j> N x(K/K) 



(C . 2) 



Raising the state transition matrix <f>(K,K+l) to a decimal 
power presents some computational difficulties, so N is 
formed by computing the TOF from x^CK/K) (the current 
estimate of the target's slant range) then truncating this 
value to give the integer N. For large N the difficulty 
of raising a (9 x 9) matrix to the N-— power still exists. 
Note, however, that the assumption of linear plant dynamics 
decouples the filter in each of three coordinate directions. 
Partitioning and decoupling we have for the system. 




x (K+l) = 0 




x 2 (K) + 0 r 2 0 w w (K) (C . 3 ) 



0 



0 



x 3 (k) o o r 3 w 3 (k) 



where 



x x (K) = [r,r,r] T 



w x (K) = [w^K)] 



x 2 (K) = [<}>,4>,<!>] T 



w 2 (K) = [w 2 (K)] 



(C . 4) 



x 3 (k) = [e ,e ,e] T 



w 3 (K) = [w 3 (K)] 
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Further, note that for each of the models discussed in 

this thesis, each of the <j> . - i = 1, 2, 3 are lower tri- 

angular matrices. Following the method given by Parr 

[Ref. 4], the elements of the i = 1,2,3 are operated 

on individually and the resulting cf>^. i = 1,2,3 are 

adjoined to form the system state transition matrix 
N 

<f> (K+N,K) . The intermediate result follows quickly and is 
shown on the following page. 
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N 

Finally, adjoining the (fj^'s gives 




0 



4> N (K+N,K) = 0 




0 



(C . 6) 



0 



0 




The result shown in Equation (C.5) is easily programmed 
and involves simple manipulations without the need for 
extensive matrix multiplication. Note that the result 
shown in Equation (C.5) is equivalent to (for the single 
dimens ion) 

r (K+N) = r(K) + r(K)[(N-K)T] + | r (K) [ (N- K) T] 2 (C.7) 

For the case of the constant-velocity model, 4>^^(1,3), 
<j>j^(2,3), and <f>^(3,j) j = 1,2,3 are set to zero. The 
prediction is then easily found by using Equation (C.2). 

The magnitude of the N-step prediction error is 
defined to be the magnitude of a position vector, say 



ERRNET, drawn between the estimate at time t = (K+N)T, 



Note that no reference is made to the direction of the 
error vector since the previously defined kill region is a 
sphere of constant radius centered at the reference 
position x (K+N) . 



x(K+N/K), and the reference trajectory, x(K+N) 



| | ERRNET | | = | | x (K+N) - x(K+N/K)|| 



(C . 8) 
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The primary interest lies in the following three 
regions 

1) | | ERRNET | | < 8.0 yds hit 

2) 8.0 < | | ERRNET | | £ 16.0 yds. scare 

3) | | ERRNET | | >16.0 yds miss 

To avoid the necessity for coordinate conversion, the 
error vector is determined by a simple rotation of the 
polar plane followed by applications of the law of cosines. 
Consider the situation depicted in Figure 4, where points 
a and b represent x(K+N) and x(K+N/K) (position only). 

Then from Equation (C.8) 

| | ERRNET | | = ||ab|| = | | ba | | (C.9) 

If the polar plane in Figure 4 is rotated through some 
angle 8 about an axis constructed by drawing a line through 
the origin connecting the points (090,270) (keeping r^ 
and r ^ fixed) Figure 5 is obtained. The angle of rotation 
is defined as 

8 = min(0 1 ,0 2 ) (C.10) 

Point now lies on the rotated polar plane, the position 
of point b remains fixed, and point c represents the fixed 
range projection of point b onto the polar plane. Some 
rather obvious geometric relationships follow immediately; 
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Fig. 4. GEOMETRY OF THE PREDICTED POSITION ERROR PROBLEM 
IN A SPHERICAL COORDINATE SYSTEM 



OLD AXIS \ 8 NEW AXIS 
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Fig. 5. THE POLAR PLANE AFTER ROTATION 



(C.ll) 



A0 = /boc = | 0^ - 0 2 1 
AR = \ai\ = |r x - r 2 \ 

|od| = max(r 1 ,r ) 

The problem then remains of finding | ab | . Figure 6 shows 
the projection onto the rotated polar plane. Note that 
triangle cod is an isosceles triangle, then 



/cdo = . i i q,: . M 



(C.12) 



Applying the law of cosines |ac| is given by 



|ac| = {(|a ^|) 2 + [(2.0) (sin|^j) C|od|) ] 2 - 



(2.0) (|ad|) (2.0) (sin§^-) (fod|) cos /cdo )} 1/2 



(C . 1 3) 



| be | is given by 



b£| = (2.0)(|td|)(sin|2 Tj .) 



(C.14) 



Again applying the law of cosines and noting that 
/bed = /bco , | ab | is given by 



j ab | = { | be | 2 + | ac | 2 - (2.0) (|bc|) ( |¥c |)cos( /bcd )}~^ 2 (C.15) 



Thus, the magnitude of the N-step prediction error has been 
determined without the need for any coordinate conversion. 
The validity and accuracy of this means of determining the 
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Fig. 6. FIXED RANGE PROJECTION ONTO THE ROTATED POLAR PLANE 



error magnitude was verified by conversion of x(K+N) and 

A 

and x(K+N/K) to the Cartesian Coordinate system and deter- 
mining the magnitude of the error vector by standard means. 
In every case investigated, the results given by the two 
different methods were in complete agreement. Again note 
that no attempt is made to determine the direction of the 
error vector [abj since the regions of interest specify 
concentric spheres of constant radii centered at x(K+N) . 

The directionality of the error vector is eliminated in 
SUBROUTINE KILL through the use of the absolute values of 
the differences in bearing and elevation, and by using the 
maximum value of the actual and estimated ranges. 
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